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(57)Abstract 

PROBLEM TO BE SOLVED: To ensure a high water resistance and a high moisture resistance with a small 
consumption amount of a cationic mordant by making a pH value of a recording surface side film surface of an 
ink absorbing layer to be a specified value. 

SOLUTION: At least one layer of an ink absorbing layer containing a hydrophilic binder and a cationic mordant 
having a mordant force for an anionic dye, is provided on a supporting body, and the film surface pH on the 
recording surface side of the ink absorbing layer is made 3 or higher and 5 or lower. When the film surface pH is 
less than 3, the water resistance and the moisture resistance are improved, but when an ink jet recording is 
performed, a dye coagulates on the moment when a recording liquid comes into contact with the surface of a 
recording paper, or the dye is deposited on the surface by time passing after a recording, and a favorable 
maximum concentration cannot be obtained, and a color tone defect may be generated. Also, when the film 
surface pH exceeds 5, the water resistance and the moisture resistance become insufficient, and especially the 
reduction of the moisture resistance is large. Therefore, the best water resistance and moisture resistance can 
be obtained by using a minimum necessity amount of the cationic mordant, and a defect due to the usage of a 
large amount of the cationic mordant can be prevented from arising. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet record form characterized by having at least one layer of ink absorption layers containing 
the cation mordant which has mordacity to a hydrophilic binder and an anionic color on a base material, and 
making the film surface pH by the side of the recording surface of an ink absorption layer into 3 or more and 5 
or less. 

[Claim 2] The ink jet record form according to claim 1 characterized by for the mean particle diameter of a 
primary particle containing [ an ink absorption layer ] a non-subtlety particle 30nm or less, and forming the 
opening. 

[Claim 3] The ink jet record form according to claim 2 characterized by non-subtlety particles being at least one 
sort of non-subtlety particles chosen from the silica compounded by the gaseous-phase method, colloidal silica, 
an alumina, and hydrated alumina. 

[Claim 4] The ink jet record form according to claim 1 to 3 with which a cation mordant is characterized by 
average molecular weight being 50,000 or less water-soluble mordant. 

[Claim 5] The ink jet record form according to claim 1 to 4 with which the amount of a cation mordant is 
characterized by being 0.01-0.3 in a weight ratio to a non-subtlety particle. 

[Claim 6] The ink jet record form according to claim 1 to 5 with which a hydrophilic binder is characterized by 
being polyvinyl alcohol. 

[Claim 7] The ink jet record form according to claim 6 characterized by an ink absorption layer containing a way 
acid or way sand. 

[Claim 8] The ink jet record form according to claim 1 to 7 with which a base material is characterized by being 
a non-absorptivity base material. 

[Claim 9] The ink jet record approach that pH is characterized by what is recorded with the recording ink it is 
[ recording ink ] 3 or more and 8 or less at an ink jet record form according to claim 1 to 8. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink jet record form which improved the water resisting 
property and moisture resistance of an image after record in more detail about the ink jet record form which 
records an image using the ink containing water soluble dye. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet record form which improved the water resisting 
property and moisture resistance of an image after record in more detail about the ink jet record form which 
records an image using the ink containing water soluble dye. 
[0002] 

[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-colorHzing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, from both sides of ink and equipment, amelioration progresses and it has spread quickly in various 
fields, such as various printers, facsimile, and a computer terminal, in current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As a record form used by this ink jet recording method, also when a printing dot laps [ that a color tone is 
brightly skillful and absorption of ink ] early, the diffusion to the longitudinal direction of ink flowing out or not 
spreading and a printing dot is not large [ the concentration of a printing dot is high, and ] beyond the need, and 
generally it is required that the circumference should be smooth and should not fade etc. 

[0005] As an ink jet record form, various record forms are used from the former. For example, the ink jet record 
form which painted the ink absorption layer as a record layer on the base material which consists of a regular 
paper, a hydrophilic binder and various kinds of coated paper which painted the layer which consists of an 
inorganic pigment (art paper, coat paper, cast coated paper, etc.), various kinds of papers that covered both 
sides with plastic resin, transparence, or various kinds of opaque plastic film is used further. 
[0006] The above-mentioned ink absorption layer is roughly divided into the ink absorption layer of the opening 
mold which prepared the opening into the ink absorption layer of the swelling mold constituted by the subject in 
the hydrophilic binder, and the record layer. 

[0007] The ink absorption layer of a swelling mold holds ink in a swelling operation of a hydrophilic binder. As a 
hydrophilic binder, for example Gelatin, polyvinyl alcohol, Polyethylene oxide, a polyvinyl pyrrolidone, a pullulan, a 
carboxymethyl cellulose, Hydroxyethyl cellulose, a dextran, a dextrin, polyacrylic acid, and its salt An agar, a 
kappa carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, A polyalkylene oxide system 
copolymerization polymer given in locust bean gum, an alginic acid, gum arabic, JP,7-195826,A, and a 7-9757 
official report, A homopolymer, a copolymer, etc. of the vinyl monomer which has a water-soluble polyvinyl 
butyral, or a carboxyl group and a sulfonic group given in JP,62-245260,A are independent, or are used 
combining two or more sorts. 

[0008] The ink absorption layer of an opening mold holds ink to the opening formed in the layer, and the opening 
is usually formed by making various kinds of inorganic solid-state particles and organic solid-state particles 
contain in a coat. 

[0009] If a non-subtlety particle is used and carried out for the above-mentioned purpose, white inorganic 
pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, clay, talc, a calcium 
sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, zinc sulfide, zinc carbonate, a 
hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a magnesium silicate, synthetic amorphous 
silica, colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a lithopone, a 
zeolite, and a magnesium hydroxide, etc. are mentioned, for example 

[0010] Even if it distributes homogeneity in a binder with a primary particle, these non-subtlety particles may 
form secondary floe, and homogeneity may be made to distribute them in a binder. 

[0011] As an organic particle, particles, such as polystyrene, polyacrylic ester, polymethacrylic acid ester, 
polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, polyvinylidene chlorides or these copolymers, a 
urea-resin, and melamine resin, are mentioned, for example. 



[001 2] in the Inkjet recording method, although the color picture of high saturation is obtained when a water- 
soluble color is used for recording ink, a water resisting property and moisture resistance are inferior, on the 
other hand — although it excels a water resisting property and in respect of moisture resistance when a pigment 
is used for recording ink — the spectral extinction property of color material — broadcloth ** — the coloring 
matter image of high saturation is hard to be obtained. 

[0013] In order to improve the water resisting property and moisture resistance at the time of using the 
recording ink which used the water-soluble color which is inferior in a water resisting property or moisture 
resistance, the various approaches to which coloring matter is made to fix from the former are proposed. 
[0014] An effective means to improve a water resisting property and moisture resistance in these proposals is 
an approach using the uniform water solution and particle latex of a cationic polymer which have the nitrogen 
atom of the 3rd class or the 4th class. 

[0015] As the former and ink jet recording method or an ink jet record form, To JP,57-36692,A, for example, on 
stencil paper or a polyethylene terephthalate film base material The ink jet record form which painted the 
coating liquid containing gelatin and a basic mordant, and was used as the ink absorbing layer The water-color- 
ink record form which infiltrated polyethyleneimine into paper in JP,53-491 13,A The record material which has 
the electrolyte polymer which has a cation or an anion radical in JP,58-24492,A In JP,63-224988,A, the 1st class 
thru/or tertiary amine, or quarternary ammonium salt is contained. The charge of a recorded material which has 
the ink absorbing layer which set pH to 2-8 to JP,63-307979,A The ink jet record sheet which prepared the 
layer containing the polymer which has the hydrophilic polymer mordant which has the 3rd class or the 4th class 
nitrogen atom, and a hydrophilic radical In JP,59-198186,A and a 59-198188 official report The charge of a 
recorded material which made the organic base of polyethyleneimine contain in the coating layer in a base 
material or on a base material The method of the ink jet recording method using the ink which contains a 
specific color in JP,60-46288,A, and the record ingredient containing polyamine etc. In JP,61-61887,A, a 61- 
72581 official report, a 61-252189 official report, and a 62-174184 official report The ink jet record form 
containing the poly allylamine to JP,61-172786,A the polymer which has an intermolecular hydrogen bridge, and 
the polymer (a polyethylene glycol — ) which does not have a hydrogen bond nature machine among molecules 
(gelatin, polyethylene RENIMIN, etc.) The ink jet record ingredient which has a layer containing a polyvinyl 
pyrrolidone etc. The ink jet record form which applies or infiltrated the cationic polymer and the cationic surface 
active agent on the base material in JP,63-162275,A The record sheet which has the color fixing layer which 
uses a quarternary-ammonium-salt polymerization object and cation conversion polyvinyl alcohol as a principal 
component on a plastics base material, and the color transparency and ink absorption layer which were prepared 
on it is indicated by JP,6-143798.A. 

[0016] Furthermore, JP,59-20696,A, a 59-33176 official report, A 59-33177 official report, a 59-96987 official 
report, a 59-155088 official report, A 60-11389 official report, a 60-49990 official report, a 60-83882 official 
report, A 60-109894 official report, a 61-277484 official report, a 61-293886 official report, A 62-19483 official 
report, a 62-198493 official report, a 63-49478 official report, A 63-115780 official report, a 63-203896 official 
report, a 63-274583 official report, A 63-280681 official report, a 63-260477 official report, JP,1-9776,A, The 
nitrogen atom of the 3rd class or the 4th class of specification [ a 1-24784 official report, a 1-40371 official 
report, a 3-133686 official report, a 6-234268 official report, and a 7-125411 official report ] Adding the polymer 
or compound which it has all over an ink absorbing layer is indicated. 

[0017] Although the technique which fixes the color indicated by this advanced technology can accept 
appropriate effectiveness from the point of immobilization of a color, it is not necessarily enough. 
[0018] Although what is necessary is just to increase the amount of the mordant used in order to raise a water 
resisting property and moisture resistance using a cationic mordant, it is easy to produce the various faults 
accompanying increase in quantity of a cation mordant in this case. 

[0019] For example, a cation mordant degrades the lightfastness of the color after record, or a lifting and a cone 
inclination are during preservation about yellow coloring, and such a fault tends to become remarkable with 
increase of the addition of a mordant. 

[0020] Furthermore, when a water-soluble mordant is used as a cation mordant, there is a fault of making curl 
increasing, degrading the film formation nature of a coat, or bringing about brittleness with increase of an 
addition. If the latter problem is large and the addition of a mordant makes it increase especially when an ink 
absorption layer is the thing of a swelling mold, compatibility with other hydrophilic binders will get worse, and 
film formation nature and brittleness will be degraded. Moreover, when an ink absorption layer is the thing of an 
opening mold, in order to have to use an opening layer as a thick film, the addition of a mordant increases and it 
becomes easy to produce curl. 

[0021] Moreover, by becoming easy to produce devitrification and sticking of a coat with increase of an addition, 
when the latex particle by which the emulsion polymerization was carried out as a cation mordant is used and an 
ink absorption layer is the thing of a swelling mold, when an ink absorption layer is the thing of an opening mold, 
an opening will be taken up and void volume will be reduced. 



[0022] .When the above-mentioned trouble was examined, it became clear that it was solvable by making the pH 
value of the film surface by the side of the recording surface of an ink absorption layer into a specific value. 
[0023] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned actual 
condition, and the 1st purpose of this invention is to offer the Inkjet record form which can attain a high water 
resisting property and high moisture resistance by the amount of few cation mordants used. The 2nd purpose is 
to offer the ink jet record form which controlled the aforementioned various faults brought about by use of a 
cation mordant 
[0024] 

[Means for Solving the Problem] The above-mentioned purpose of this invention is an ink jet record form 
characterized by having at least one layer of ink absorption layers containing the cation mordant which has 
mordacity to (1) hydrophilic-property binder and an anionic color on a base material, and making the film surface 
pH by the side of the recording surface of an ink absorption layer into 3 or more and 5 or less. 

(2) An ink jet record form given in the above (1) characterized by for the mean particle diameter of a primary 
particle containing [ an ink absorption layer ] a non-subtlety particle 30nm or less, and forming the opening. 

(3) Inkjet record form given in the above (2) characterized by non-subtlety particles being at least one sort of 
non-subtlety particles chosen from the silica compounded by the gaseous-phase method, colloidal silica, an 
alumina, and hydrated alumina. 

(4) An ink jet record form given in either of above-mentioned (1) - (3) to which a cation mordant is 
characterized by average molecular weight being 50,000 or less water-soluble mordant. 

(5) An ink jet record form given in either of above-mentioned (1) - (4) to which the amount of a cation mordant 
is characterized by being 0.01-0.3 in a weight ratio to a non-subtlety particle. 

(6) An ink jet record form given in either of above-mentioned (1) - (5) to which a hydrophilic binder is 
characterized by being polyvinyl alcohol. 

(7) An ink jet record form given in the above (6) characterized by an ink absorption layer containing a way acid 
or way sand. 

(8) An ink jet record form given in either of above-mentioned (1) - (7) to which a base material is characterized 
by being a non-absorptivity base material. 

(9) The above (1) The ink jet record approach that pH is characterized by what is recorded with the recording 
ink it is [ recording ink ] 3 or more and 8 or less at an ink jet record form given in either of - (8). 

It is alike and is attained more. 

[0025] Although the recorded material which controlled generating of the odor accompanying a mordant by 
containing the 1st class - tertiary amine, or quarternary ammonium salt, and adjusting pH of an ink absorbing 
layer within the limits of 2-8 is previously indicated by JP,63-224988,A shown as advanced technology, it is not 
indicated by by making the film surface pH by the side of the recording surface of an ink absorption layer into a 
specific pH value that a water resisting property and moisture resistance are acquired. Moreover, the example 
which made the film surface pH by the side of the recording surface of an ink absorption layer the range of 3-5 
is not indicated by this official report, either, but there is also no publication which suggests selecting the range 
of 3-5 which were specified as a film surface pH in it. And even if pH of an ink absorbing layer is in the range of 
2-8, when the film surfaces pH by the side of the recording surface of an ink absorption layer are not 3-5, the 
effectiveness of this invention is not acquired. 

[0026] Therefore, as for this invention, the above-mentioned advanced technology differs in the purpose, and, 

moreover, configurations also differ. 

[0027] Hereafter, this invention is explained to a detail. 

[0028] In this invention, paper base materials, such as the base material used for an ink jet record form from the 
former, for example, a regular paper, art paper, coat paper, and cast coated paper, a plastics base material, the 
paper base material that covered both sides with polyolefine, and the compound base material which stuck these 
can be used as a base material. 

[0029] When you wish to obtain the high smooth nature and the maximum density after high glossiness and 
record, it is desirable to use a non-absorptivity base material. The paper base material which covered both sides 
with the base material or polyolefine which consists of plastic film as a non-absorptivity base material is used 
preferably, and the paper base material which covered both sides with polyolefine is used as most desirable 
thing. 

[0030] As a base material which consists of plastic film, the base material which consists of plastic film, such as 
a polyethylene film, a polypropylene film, a polystyrene film, a polyethylene terephthalate film, a 
polyethylenenaphthalate film, a triacetyl cellulose film, a polyvinyl chloride film, a polyimide film, a polycarbonate 
film, and cellophane, is used preferably, for example. 

[0031] These plastic film can use suitably a transparent thing, a translucent thing, and an opaque thing properly 
according to an application. 



[0032] it is also desirable to use white plastic film for a base material. The film which prepared the layer which 
fjas white pigments (titanium oxide, barium sulfate, etc.) in the film [ which made plastics contain white pigments, 
such as a small amount of barium sulfate, titanium oxide, and a zinc oxide, as a white film ], rear-face, or ink 
absorption layer side can be used. 

[0033] The stencil paper of the paper base material which covered both sides with polyolefine uses wood pulp as 
the main raw material, if needed, it adds synthetic fibers, such as synthetic pulps, such as polypropylene, or 
nylon, and polyester, and paper making is carried out As wood pulp, although both LBKP, LBSP, NBKP, NBSP 
LDP and NDP LUKP and NUKP can be used, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP 
(s), LBSP(s), and NDP(s) and LDP(s). However, it reaches LBSP or the ratio of LDP has 10 % of the weight or 
more and 70 desirable % of the weight or less. 

[0034] Chemical pulp with few impurities (for example, sulfate pulp, sulfite pulp) is desirable, and pulp's is [ the 
pulp which performed bleaching processing and raised the whiteness degree ] useful. 

[0035] Hara Kaminaka can add suitably flexible-ized agents, such as moisture hold-back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 
ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and quarternary ammonium salt, etc. 
[0036] The freshness of BARUPU used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/or 70% have the desirable sum of weight % of the 24-mesh residue and weight % of the 42-mesh residue as 
which the fiber length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh 
residue, it is desirable that it is 20 or less % of the weight. 

[0037] The basis weight of stencil paper has 60 thru/or desirable 250g, and 90 thru/or its 200g are especially 
desirable. The thickness of stencil paper has 50 thru/or desirable 250 micrometers. 

[0038] After a paper-making phase or paper making, stencil paper can carry out calender processing and can 
also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P -81 18). 
Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P -8143. 
[0039] A surface sizing compound may be applied to a stencil paper front face, and the sizing compound which 
can be added to said Hara Kaminaka as a surface sizing compound, and the same sizing compound can be used. 
[0040] When measured by the hot water extraction method specified by JIS-P -81 13, as for pH of stencil paper, 
it is desirable that it is 5-9. 

[0041] although polyethylene is desirable and the polyethylene (LDPE) of a low consistency and the polyethylene 
(HDPE) of high density are used especially as polyolefine which covers a stencil paper front face and a rear face 
— other lines — low density polyethylene (LLDPE), polypropylene, etc. can be used. 

[0042] As for the polyethylene layer by the side of an ink absorption layer, what added the titanium oxide of a 
rutile or an anatase mold, and improved opacity and a whiteness degree in polyethylene is desirable as widely 
performed by the printing paper for photographs. The content of titanium oxide is 5 - 15 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0043] After preparing an ink absorption layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is chosen so that there may be no curl, damp and when it is saved by highly humid- 
ization. Usually, let thickness of the polyethylene layer by the side of 20-50 micrometers and a back layer be the 
range of 10-40 micrometers for the thickness of the polyethylene layer by the side of an ink absorption layer. 
[0044] In this invention, the polyethylene covering paper base material which has the following properties can be 
used preferably. 

A lengthwise direction by the reinforcement specified by :JIS-P -8113 in hauling strength ** 2 thru/or 30kg, a 
longitudinal direction — 20kg** tear 1 thru/or on the strength — the convention approach by JIS-P -8116 — a 
lengthwise direction — 10 — or 300g a longitudinal direction — 20 thru/or 400g** Clerks stiffness: — 20- 
400cm3 / 100** compressibility: — two or more 103 Kgf/cm** surface smoothness: — the Beck smoothness 
specified to JIS-P -8119 500 seconds or more Especially, 1000 second or more ** surface roughness : about 
the wave filtration waviness curve drawn on with a cut-off value [ of 0.8mm ] conditions from the cross-section 
curve measured by the approach specified to JIS-B -0610 as 2.5mm of criteria length — wave filtration max — 
the time of measuring a wave — 100 point of measurement of the arbitration — max — a point 6 micrometers 
or more less than five pieces [ a wave ] The surface glossiness which the ten-point average of roughness height 
measured at the include angle of 75 degrees by the approach specified to less than 4 micrometer** surface 
glossiness:JIS-Z -8741 Moreover, 30% or more, When it measures by the approach especially indicated by 90%or 
more ** surface whiteness degree:JIS-Z -8722 preferably and displays 70% or more according to JIS-Z -8729 
preferably, Especially 90% or more and (a'*, and b*) L* 85% or more (—2 and 2), When it measures by the 
approach specified to (4, 2) and (4 -8) (-3, -8) being [ it / in the color tone of the range surrounded ] ** 
opacity: JIS-P -8138, 50% or more, 90% or more, it is the purposes, such as enlarging bond strength with a record 
layer 94% or more especially most preferably at a base material, and it is desirable to perform corona discharge 
treatment, undercoating processing, etc. to a base material in advance of spreading of a record layer. 



[0045] The ink jet record form of this invention has at least one-layer ink absorption layer on a base material. 
This ink absorption layer may be a swelling mold, or may be an opening mold, and may prepare both layer in the 
same on [ a base material ] side further. 

[0046] A swelling layer is swollen at the same time it extends a liquid ink drop to a moderate size, when a liquid 
ink drop reaches the target, and it absorbs a liquid ink drop. The water in the ink absorbed by this swelling layer 
and other organic solvents evaporate gradually after that, and only the color which is finally a non-volatile 
component is substantially left behind into a coat. 

[0047] The ink absorption layer of a swelling mold needs to show high bloating tendency to a liquid ink drop, and 
the hydrophilic binder in which liquid ink bloating tendency is shown is used as a main constituent As a 
hydrophilic binder used preferably For example, gelatin or a gelatin derivative (phenylcarbamoyHzed gelatin etc.), 
A polyvinyl pyrrolidone (about 200,000 or more have desirable average molecular weight), a pullulan. Polyvinyl 
alcohol or its derivative, a polyethylene glycol (100,000 or more have desirable average molecular weight), A 
carboxymethyl cellulose, hydroxyethyl cellulose, a dextran, A dextrin, polyacrylic acid and its salt, an agar, a 
kappa carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, locust bean gum, A polyalkylene oxide 
system copolymerization nature polymer given in an alginic acid, gum arabic, JP,7-195826,A, and a 7-9757 
official report, Polymers, such as independent or a copolymer which repeats and has these vinyl monomers of 
the vinyl monomer which has the carboxyl group and sulfonic group of a publication, can be mentioned to a 
water-soluble polyvinyl butyral or JP,62-245260,A. These hydrophilic binders may be used independently and 
may use two or more sorts together. 

[0048] Since the ink absorption layer of a swelling mold needs to have the early permeability and the bloating 
tendency over liquid ink, it is desirable to contain at least one sort as which 200,000 or more polyvinyl 
pyrrolidones are chosen as for molecular weight, and about 50,000 or more polyethylene oxide and molecular 
weight are chosen for molecular weight from the copolymer of 100,000 or more polyethylene oxide and 
polypropylene oxide, hydroxyethyl cellulose, and polyacrylamide to the hydrophilic binder of the ink absorption 
layer of a swelling mold. 

[0049] Considering the viewpoint of stabilization high-speed spreading, it is desirable to use reversibly a part of 
hydrophilic binder in which sol gel transformation is possible, and it is desirable to use at least one sort of 
gelatin, a gelatin derivative, and a kappa carrageenan from this point. 

[0050] As for the binder used for the ink absorption layer of a swelling mold, what has gelatin or a gelatin 
derivative at least is desirable. The binder of the combination of the combination of gelatin or a gelatin 
derivative, the combination of a polyvinyl pyrrolidone and a gelatin derivative, polyvinyl alcohol, and its derivative, 
the combination of a gelatin derivative, a polyvinyl pyrrolidone, and polyvinyl alcohol, gelatin or gelatin, a 
polyalkylene glycol, and its derivative is used especially for the desirable ink absorption layer of a swelling mold 
as a binder. 

[0051] As gelatin preferably used in the above, usual alkali treatment gelatin and acid-treatment gelatin are 
mentioned. The isoelectric point can choose the thing of the range of 9-5 suitably, and can use gelatin. 
[0052] The gelatin which made the amino group or imino group of gelatin react with isocyanates, such as acid 
anhydrides, such as phthalic anhydride, and phenyl isocyanate, and made a part of amino group and imino group 
[ at least ] inactivate as derivative gelatin is used preferably. 

[0053] When an ink absorption layer is a swelling mold, the range of 4-20 micrometers of desiccation thickness 
of an ink absorption layer is 6-15 micrometers preferably in general. 

[0054] When an ink absorption layer is an opening mold, an opening is formed between solid particulates a 
hydrophilic property or a hydrophobic binder, inorganic, or organic. 

[0055] Various methods can perform formation of an opening. The formation approach of the ink absorption layer 
of a typical opening mold is explained below. 

[1] How to apply the uniform coating liquid containing two or more sorts of polymers which carry out phase 
separation on a base material, make carry out phase separation of these polymers in a desiccation process, and 
form an opening. 

[2] How to apply the coating liquid containing a solid-state particle and a hydrophilic property, or a hydrophobic 
binder on a base material, to immerse in the liquid containing water or a suitable organic solvent in a record form 
after desiccation, make dissolve a solid-state particle, and create an opening. 

[3] How to apply the coating liquid containing the compound which has the property which carries out heating 
foaming on a base material, make these compounds foam in a desiccation process, and form an opening into a 
coat 

[4] How to apply the coating liquid containing a porosity solid-state particle and a hydrophilic binder on a base 

material, and form an opening between the inside of a porosity particle, or a porosity particle. 

[5] the solid-state particle which has the volume more than equivalence in general to a hydrophilic binder — and 

or the approach of applying the coating liquid which mixed the oil droplet particle on a base material, and 
drying and creating an opening between a hydrophilic binder, and a solid-state particle and an oil droplet particle. 



[6] The approach mean particle diameter makes the solid-state particle in the coating liquid which made solid- 
state particle about 0.1 micrometers or less contain condense at the time of adjustment of coating liquid or coat 
formation, makes a secondary particle or the three-dimensional structure form, and creates an opening. 
[0056] It is required it to be possible to add a cation mordant and to be able to adjust surface pH to 3-5 with 
any means of the above [ the opening formation approach in the record form of this invention ], although it is 
good. Moreover, the approach which is not complicated is desirable, considering the viewpoint which the 
glossiness on the front face of the recording paper is not not much reduced, and creates it by low cost 
[0057] As an approach of making the desirable opening which hits carrying out this invention from the above 
viewpoint forming, the above [5] or the approach of [6] of desirable especially a desirable approach is the 
approach of [6]. 

[0058] In the ink absorption layer of an opening mold, a certain thing of the total amount (void volume) of an 
opening is [ 1m of record forms ] desirable 20ml or more per two. 

[0059] Although ink absorptivity is good when void volume is less than two 20 ml/m, and there are few amounts 
of ink at the time of printing, if the amount of ink increases, ink will not be absorbed completely, but image 
quality is reduced or it is easy to produce problems, like drying is late. 

[0060] Although especially the upper limit of void volume is not restricted, in order for setting thickness of the 
ink absorption layer of an opening mold to 50 micrometers or less in general not to worsen the physical 
characteristic of coats, such as a crack, it is required, and it difficult to make void volume into two or less 40 
ml/m, considering this point. 

[0061] Setting to this invention, void volume is J.TAPPL Paper pulp test method No.51-87 It is expressed with 
the amount of liquid transition in absorption time amount 2 seconds (ml/m2) when it measures by the approach 
indicated by the liquid absorptivity test method (Bristow law) of paper and the paper board. In addition, in order 
to make distinction of measurement area easy, less than 2% of water soluble dye may be made to contain by the 
above-mentioned measuring method, although pure water (ion exchange water) is used for measurement 
[0062] In the ink absorption layer of an opening mold, the void volume to solid content capacity is called voidage. 
in this invention, making voidage into 200% or more especially 150% or more does not have a thick kink in 
thickness superfluously — since it comes out and an opening can be formed efficiently, it is desirable. Although 
the upper limit of voidage generally receives constraint from the reinforcement and film formation nature of a 
coat, it is usually less than 400%. 

[0063] When making a solid-state particle contain and making the ink absorption layer of an opening mold form, 
as a solid-state particle, a well-known solid-state particle inorganic [ various kinds of ] or organic can be 
conventionally used in an ink jet record form. 

[0064] As an example of the non-subtlety particle used for the above-mentioned purpose, white inorganic 
pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, clay, talc, a calcium 
sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, zinc sulfide, zinc carbonate, a 
hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a magnesium silicate, synthetic amorphous 
silica, colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a lithopone, a 
zeolite, and a magnesium hydroxide, etc. can be mentioned. 

[0065] Homogeneity may distribute in the binder with the primary particle, and a non-subtlety particle forms 
secondary floe and may be distributed by homogeneity in the binder. 

[0066] As an example of an organic particle, particles, such as polystyrene, polyacrylic ester, polymethacrylic 
acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, polyvinylidene chlorides or these 
copolymers, a urea-resin, or melamine resin, are mentioned. 

[0067] In this invention, a non-subtlety particle is desirable, considering the viewpoint that high voidage is 
obtained. 

[0068] As for the above-mentioned inorganic particle, it is desirable that the particle size of a primary particle 
uses a thing 30nm or less. Especially the particle size of the primary particle of a desirable non-subtlety particle 
is 20nm or less. 

[0069] When the mean diameter of a primary particle uses the particle exceeding 30nm, floe which the cation 
mordant of a water-soluble polymer mold and condensation become easy to take place, and formed will also be 
made big and rough, and glossiness will fall. 

[0070] Especially although especially the minimum of the particle size of a primary particle is not limited, 3nm or 
more is 6nm or more in general from the viewpoint on manufacture of a particle. 

[0071] The mean particle diameter of a non-subtlety particle observes the particle which appeared in the cross 
section and front face of an ink absorption layer of the particle itself or an opening mold with an electron 
microscope, and is called for as the arithmetic average value (individual number average) in quest of the particle 
size of the particle of 100 arbitration. The particle size of the particle of each [ here ] is expressed with the 
diameter when assuming a circle equal to the projected area. 



[0072] .As a non-subtlety particle, it is desirable that it makes the ratio of the non-subtlety particle which 
exceeds 30nm in this case 50 or less % of the weight to all inorganic particles although the mean particle 
diameter of a primary particle is possible also for the non-subtlety particle and mean particle diameter of 30nm 
or less using together a non-subtlety particle 30nm or more, and 20 or less % of the weight is more desirable. 
[0073] Considering the point of that a clear image is recordable, being able to manufacture by low cost that an 
image with high concentration is formed, as a solid-state particle, it is desirable to use the solid-state particle 
chosen from the particle silica, the colloidal silica and the alumina, or hydrated alumina compounded by the 
gaseous-phase method. 

[0074] The alumina or hydrated alumina preferably used in this invention is the porosity alumina whose radius is 
3-1 Onm and whose sum of pore volume is 0.2 - 2 ml/g, or its hydrated compound. Pore volume can be measured 
with a well-known nitrogen adsorption process. 

[0075] An alumina or hydrated alumina may be crystallinity, may be amorphous, and can use the thing of the 
configuration of arbitration, such as an indeterminate form particle, a spherical particle, and a needlelike particle. 
[0076] The particle silica compounded by the gaseous-phase method can burn and obtain a silicon tetrachloride 
at an elevated temperature with hydrogen and oxygen, and is usually silica powder whose particle diameter of a 
primary particle is 5-500nm. What has the primary particle diameter of 30nm or less especially is desirable in 
respect of glossiness. 

[0077] The particle silica compounded by current and such gaseous-phase method is marketed, and there is 
various kinds of Aerosil of Japanese Aerosil in a commercial particle silica. 

[0078] The colloidal silica preferably used by this invention carries out double decomposition of the specific 
silicate with an acid etc., or carries out heating aging of the silica gel which is made to pass an ion-exchange- 
resin layer and is obtained, and is obtained. Using this colloidal silica for an ink jet record form For example, 
JP,57-14091,A, a 60-219083 official report, A 60-219084 official report, a 61-20792 official report, a 61-188183 
official report, A 63-17807 official report, this JP,4-93284,A, a 5-278324 official report, A 6-92011 official report, 
a 6-183134 official report, a 6-297830 official report, It is indicated by a 7-81214 official report, the 7-101 142 
official report, the 7-179029 official report, the 7-137431 official report, the international patent public 
presentation WO 94/No. 26530 official report, etc. 

[0079] Although the particle diameter of colloidal silica is 5-100nm, its thing with a particle diameter of 7-30nm 
is usually desirable. 

[0080] The particle silica and colloidal silica which were compounded by the gaseous-phase method may carry 
out cation conversion of the front face, for example, may process a front face by mineral salt, such as aluminum, 
calcium, Mg, and Ba. 

[0081] Also in the above-mentioned opening morphogenetic substance, a particle silica is desirable especially in 
this invention, it is most suitable for performing opening formation of the above [6] especially, and a particle is 
the silica compounded by the gaseous-phase method. 

[0082] A hydrophilic binder is used in order to give the property as a coat to the ink absorption layer of the 
above-mentioned opening mold. 

[0083] Although various kinds of well-known binders used for the ink absorption layer of a swelling mold as these 
binders can be used conventionally, the binder which swells in the early phase where the liquid ink drop which 
reached the target permeated, and does not take up an opening substantially is desirable. Especially a desirable 
hydrophilic binder is polyvinyl alcohol of completeness or partial saponification from this point. In addition, cation 
denaturation polyvinyl alcohol, anion denaturation polyvinyl alcohol, and Nonion denaturation polyvinyl alcohol are 
also contained in polyvinyl alcohol here. 

[0084] Especially as for desirable polyvinyl alcohol, whenever [ saponification ] are 80 or more partial 
saponification polyvinyl alcohol or full saponification polyvinyl alcohol. 

[0085] a comparatively high-polymer thing [ considering the viewpoint in which the polymerization degree of 
polyvinyl alcohol improves coat brittleness ] — good — average degree of polymerization — 1000-5000 — the 
thing of 2000-4000 is used especially preferably. 

[0086] Cation conversion polyvinyl alcohol is polyvinyl alcohol which has the 1-3rd class amino group which is 
indicated by JP,61-10483,A, and the 4th class ammonium in the principal chain of polyvinyl alcohol, or a side 
chain, and it is obtained by saponifying the copolymer of the ethylenic unsaturated monomer and vinyl acetate 
which have a cationic radical. 

[0087] As an ethylenic unsaturated monomer which has a cationic radical For example, TORIMECHIRU-(2- 
acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORIMECHIRU-(3-acrylamide -3, 3-dimethyl propyl) 
ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, N-(3-dimethylaminopropyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(methacrylamide propyl) ammoniumchloride, N-(1 
and 1-dimethyl-3-dimethylaminopropyl) acrylamide, etc. are mentioned. 

[0088] the copolymer of the ethylenic unsaturated monomer and vinyl acetate which have a cationic radical — 
setting — the ratio of a cation denaturation radical content monomer — vinyl acetate — receiving — 0.1-10- 



mol %*-r- it is 0.2-5-mol % preferably. 

[0089] Although the thing of polymerization degree 500-4000 is used, as for cation denaturation polyvinyl 
alcohol, 1000-4000 are usually desirable. 

[0090] The copolymer of vinyl alcohol which is indicated by the polyvinyl alcohol and JP,61-237681,A which have 
an anionic radical which is indicated by JP,1-206088,A as anion denaturation polyvinyl alcohol, for example, and 
the 63-307979 official report, and the vinyl compound which has a water-soluble radical, and the denaturation 
polyvinyl alcohol which has a water-soluble radical which is indicated by JP,7-285265,A are mentioned. 
[0091] The polyvinyl alcohol derivative which added a polyalkylene oxide radical which is indicated by JP.7- 
9758,A to a part of vinyl alcohol as Nonion denaturation polyvinyl alcohol, for example, and the block copolymer 
of the vinyl compound and vinyl alcohol which have the hydrophobic radical indicated by JP,8~25795,A are 
mentioned. 

[0092] Although polyvinyl alcohol is mainly used, other hydrophilic binders can also be made to contain as a 
binder of the ink absorption layer of an opening mold. As for other hydrophilic binders, it is desirable that it is 20 
or less % of the weight in general to polyvinyl alcohol. 

[0093] When an ink absorption layer is an ink absorption layer of an opening mold, in the case of the approach 
[5] of differing by the formation approach of an opening and making said opening forming, the weight ratios to the 
hydrophilic binder of a solid-state particle are 6-100 in general, and, in the case of the approach [6] of making 
an opening forming, are 2-10. 

[0094] In the ink jet record form of this invention, a cation mordant is contained with a hydrophilic binder in an 
ink absorption layer. 

[0095] Although the polymer mordant which has the class [ 1st ] - 3rd class amino group and a quarternary- 
ammonium-salt radical can be used as a cation mordant, since there being little discoloration by the passage of 
time and light-fast degradation and the mordanting ability of a color are high enough, the polymer mordant which 
has a quarternary-ammonium-salt radical is desirable. 

[0096] A desirable polymer mordant is the homopolymer of the monomer which has a quarternary-ammonium- 
salt radical, a copolymer with other monomers, or a condensation polymerization object. 

[0097] The example of the monomer which has the quarternary-ammonium-salt radical preferably used for below 
is expressed. 
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The example of a polymer mordant of having the quarternary-ammonium-salt radical preferably used for below is 
shown. (A numeric value expresses mol %.) 
[0102] 
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Even if a cation mordant is a polymer mordant which consists of a water-soluble polymer, it may be a polymer 
mordant which consists of a latex particle compounded by the emulsion polymerization. When an ink absorption 
layer is an ink absorption layer of a swelling mold and a latex mordant is [ an ink absorption layer ] an ink 
absorption layer of an opening mold again, a water-soluble polymer mordant is desirable. 

[0106] Since a cation site contributes to a water resisting property or damp-proof amelioration effectively since 
condensation with a non-subtlety particle has few cation mordants whose mean molecular weights are 50,000 or 
less, and glossiness cannot deteriorate easily in a water-soluble cation mordant, it is desirable. 
[0107] Desirable average molecular weight is 30,000 or less. The minimum of average molecular weight is 2000 or 
more more nearly about than a water resisting property or a damp-proof viewpoint, although there is especially 
no constraint. 

[0108] A mean molecular weight says the polystyrene reduced property which is the thing of number average 
molecular weight and was calculated from the gel bar MIESHON chromatography here. 
[0109] Although an ink absorption layer changes with concentration, recording density, etc. of a color of 
recording ink further in absorptivity or non-absorptivity, generally as for the amount of the mordant used, a 
swelling mold, an opening mold, and 0.2-1 Og per two of base materials are preferably used for it in 0.5-5g 1m of 
record forms. 

[01 10] A record form is an opening mold, when the water-soluble polymer is used as a cation mordant, the ratio 
of a cation mordant and a non-subtlety particle is important, and it is desirable that the ratios of the cation 
mordant to a non-subtlety particle are 0.01-0.3 in a weight ratio. 

[0111] Curl tends to become a problem, when a water resisting property and damp-proof effectiveness tend to 
become inadequate and 0.3 is exceeded in the case of less than 0.01. 

[01 12] In this invention, it is required to make the film surface pH by the side of the recording surface of an ink 
jet record form into a specific value (3 or more [ i.e., ]) and 5 or less range. 

[01 13] In the record form of this invention, since the film surface pH by the side of the recording surface of an 
ink jet record form was selected to the specific value, a best water resisting property and best moisture 
resistance can be acquired by use of the cation mordant of the need minimal dose, the amount of the cation 
mordant used can be pressed down to the minimum, and it can prevent the defect by abundant use of a cation 
mordant arising. 



[01 T4] In case ink jet record is carried out although a water resisting property and moisture resistance improve 
sjwply when a film surface pH is less than three, the moment recording ink contacted the record form front 
face, a color condenses, or a color deposits on a front face by the passage of time after record, the good 
maximum concentration is not obtained or a poor color tone is caused. 

[0115] When a film surface pH exceeds 5, a water resisting property and moisture resistance become 
inadequate, and a damp-proof fall is especially large. 

[0116] When the film surface pH exceeded 5 and it is saved under highly humid after printing, the mobility of a 
color increased with the moisture incorporated in the ink absorption layer, and although the reason a film surface 
pH affects moisture resistance is not certain, even if the thione mordant contains, I think that a color will spread. 

[0117] The blot after this printing tends to take place by the time of the high-boiling point organic solvent of 
hydrophilic properties, such as a glycerol and a diethylene glycol, which it is more more remarkable to save under 
highly humid from immediately after printing, and is contained in recording ink having not evaporated from a coat. 

[0118] When saved under highly humid, in order for each dot printed with the ink jet printer to pass and to 
spread in the time, it appears as concentration change especially in the highlights section or a middle 
concentration region. 

[01 19] Since it is thought that a film surface pH will change when it dips underwater, the reason a film surface 
pH affects a water resisting property is not certain, but when a film surface is specific pH, even if a color dyes 
to a mordant firmly and is dipped underwater, the thing which outflow-comes to be hard is presumed. 
[0120] Setting to this invention, a film surface pH is a JTAPPI paper pulp test method. According to the 
approach of a publication, the front face pH measured after 30 seconds is said to No.49 using distilled water. 
[0121] It is the approach of setting pH of the coating liquid which forms ** ink absorption layer as the value 
which was able to be decided beforehand as an approach of adjusting a film surface pH to the range of this 
invention (3 or more [ i.e., ]), and 5 or less, and setting to the target pH after spreading desiccation. 
** How to carry out the OBAO coat of the liquid of suitable pH, to dry and to acquire the target pH after 
spreading desiccation of an ink absorption layer. 

** How to dip and dry in the water solution of suitable pH after spreading desiccation of an ink absorption layer. 
**** is mentioned. 

[0122] Considering the point that the manufacture approach is simple among the approaches of the above- 
mentioned ** - **, the approach of ** is desirable. 

[0123] ** When enforcing an approach, pH of coating liquid and pH of the film surface of a dry paint film are 

required in order that asking for pH of coating liquid and relation with a film surface pH by experiment etc. 

beforehand since it is not necessarily in agreement may make it the target film surface pH. 

[0124] Accommodation of a film surface pH is performed combining various kinds of acids or alkali suitably. 

[0125] As an acid, organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric acid, a sulfuric 

acid, and phosphoric acid, an acetic acid, a citric acid, and a succinic acid, are used, and hydroxylation 

NATORIMU, a potassium hydroxide, a calcium hydroxide, aqueous ammonia, potassium carbonate, a sodium 

carbonate, trisodium phosphate, triethanolamine, etc. are used as alkali, for example. 

[0126] Otherwise in an ink absorption layer, various additives can be added. Hereafter, it explains. 

[0127] In the ink absorption layer of the record form of this invention, the hardening agent which can construct a 

bridge in a hydrophilic binder can be added. 

[0128] When an ink absorption layer is an ink absorption layer of a swelling mold, since the rate of absorption of 
ink falls notably by dura-mater-izing, the amount of the hardening agent used should be made the minimum. 
[0129] Since ink rate of absorption is improved by dura-mater-izing when an ink absorption layer is an ink 
absorption layer of an opening mold, it is desirable to construct a bridge in a hydrophilic binder. Ink rate of 
absorption is improved by carrying out the dura mater of the hydrophilic binder, because the bloating tendency 
over the liquid ink of a hydrophilic binder is controlled and lock out of an opening is prevented. 
[0130] A hardening agent is a compound which has the various functional groups which the hydrophilic binder 
has, and the radical which can react, for example, is a compound which has an epoxy group, a formyl group, an 
ethylene imino group, an activity vinyl group, etc. 

[0131] Although the addition of a hardening agent changes greatly with differences in an ink absorption layer like 
the above, in a swelling mold, it is 5-500mg per hydrophilic binder 1g in 0.1-20mg per hydrophilic binder 1g, and 
an opening mold. 

[0132] In polyvinyl alcohol desirable as a hydrophilic binder used by this invention, it is desirable to add a way 
acid and/or way sand as a hardening agent The amount of a way acid and/or the way sand used is 50-500mg 
per polyvinyl alcohol 1g. 

[0133] In addition to the above, for example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 
official report, and a 62-261476 official report, JP,57-74192,A, a 57-87989 official report, a 60-72785 official 



report,.The fading inhibitor indicated by a 61-146591 official report, JP,1-95091,A, the 3-13376 official report, 

etc., An anion, a cation or the various surfactants of non-ion, JP,59-42993,A, The fluorescent brightener 

indicated by a 59-52689 official report, a 62-280069 official report, a 61-242871 official report, JP,4-219266,A, 

etc., Various well-known additives, such as lubricant, such as a defoaming agent and a diethylene glycol, 

antiseptics, a thickener, an antistatic agent, and a mat agent, can also be made to contain. 

[0134] The ink jet record form of this invention may have the ink absorption layer more than two-layer in the 

same base material side. In this case, an ink absorption layer may be an ink absorption layer of a swelling mold, 

or may be an ink absorption layer of an opening mold. 

[0135] The following are mentioned as an example of concrete lamination. 

** The record form which consists only of the ink absorption layer of an opening mold (the multistory 
configuration of the ink absorption layer of an opening mold is included.). 

** The record form which consists only of the ink absorption layer of a swelling mold (the multistory 
configuration of the ink absorption layer of a swelling mold is included.). 

** The record form which the ink absorption layer of a swelling mold is prepared in a lower layer, and has the ink 
absorption layer of an opening mold in the upper layer (the case where each layer has become more than two- 
layer is included.). 

** The record form which the ink absorption layer of an opening mold is prepared in a lower layer, and has the 
ink absorption layer of a swelling mold in the upper layer (the case where each layer has become more than two- 
layer is included.). 

[0136] In the ink jet record form of this invention, in order to adhere at the time of laying on top of the opposite 
side immediately after curl prevention and printing and to aim at prevention of a ** ink imprint, as for an ink 
absorption layer, it is desirable to prepare the back layer of various classes. 

[0137] Although a back layer changes also with the class of base material, thickness, and the configuration and 
thickness of an ink absorption layer, generally a hydrophilic binder and a hydrophobic binder are used as a binder. 
The range of the thickness of a back layer is usually 0.1-10 micrometers. 

[0138] Moreover, it can adhere to a back layer as other record forms, and a front face can be split^ace— ized to 
prevention, amelioration of note nature, and a pan for amelioration of the conveyance nature within an ink jet 
recording device. The organic or inorganic particle whose particle size is 2-20 micrometers can be used for 
split-face-ization. 

[0139] Next, when carrying out ink jet record using the record form of this invention, the aquosity recording ink 
to be used is explained. 

[0140] Aquosity recording ink usually consists of an additive of water soluble dye and a solvent object, and 
others. Although water soluble dye, such as direct dye used by well-known ink jet record as water soluble dye, 
acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid dye is desirable. 
[0141] Although the solvent of aquosity recording ink makes water a subject, when recording ink dries, a color 
deposits, and in order to prevent starting blinding in a nozzle tip or an ink supply path, a high-boiling point 
organic solvent with the boiling point liquefied above about 120 degrees C is usually added at a room 
temperature. It is required that it should have vapor pressure with far lower required therefore than water having 
the operation which prevents that formed elements, such as a color, deposit when water evaporates, and a big 
and rough sludge generates a high-boiling point organic solvent Moreover, the miscibility over water needs to be 
high. 

[0142] As a high-boiling point organic solvent used for such the purpose For example, ethylene glycol, propylene 
glycol, a diethylene glycol, Triethylene glycol, a glycerol, the diethylene-glycol monomethyl ether, The 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, The glycerol monomethyl ether, 1 and 
2, 3-butane triol, 1 and 2, 4-butane triol, 1, 2, 4-** NTAN triol, 1 and 2, 6-hexane triol, thiodiglycol, 
triethanolamine, a polyethylene glycol (average molecular weight is about 300 or less), etc. are mentioned. 
Moreover, dimethylformamide, N-methyl pyrrolidone, etc. can be used also besides having described above. 
[0143] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of polyhydric 
alcohol, such as polyhydric alcohol, such as a diethylene glycol, triethanolamine, a glycerol, and triethanolamine, 
and the triethylene glycol monobutyl ether, etc. is desirable. 

[0144] As an additive of others which water color ink contains, a pH regulator, a sequestering agent, an 
antifungal agent, a viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant a rusr- 
proofer, etc. are mentioned, for example. 

[0145] Water color ink is the purpose which wettability to a record form is made [ purpose ] good, or stabilizes 
the regurgitation from an ink jet nozzle, and it is desirable in 25 degrees C to have the surface tension of 28 - 
40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0146] Moreover, in 25 degrees C, 2 - 10cp is desirable still more desirable, and the viscosity of water color ink 
is usually 2.5 - 8cp. 

[0147] In the ink jet record approach of this invention, it is desirable in the effectiveness of this invention to 



make pH of recording ink into 3 or more and 8 or less to that of the maximum ********. 

[0148] By making pH of recording ink or less into eight, it is recorded in the environment where relative humidity 
exceeds 80% especially when it combines with the ink jet record form of this invention, and when saved in the 
condition as it is, the amelioration effectiveness over moisture resistance becomes large. 

[0149] If pH of recording ink becomes less than three, the stability of water soluble dye falls, and it will become 
or will become easy to corrode for blinding a lifting and the quality of the material of the various kinds in the ink 
liquid supply path in an ink jet printer which becomes empty. 
[0150] Furthermore, pH of desirable recording ink is 3.5-7. 

[0151] When the capacity of the liquid ink drop breathed out from an ink nozzle is 1-30pL, since the diameter of 
a dot with a diameter of about 20-60 micrometers is obtained in the record paper, it is desirable. The color-print 
printed with such a diameter of a dot gives a high-definition image. Furthermore, the capacity of a desirable 
liquid ink drop is 2~20pL 

[0152] Moreover, at least, when carrying out ink jet record by the recording method using the aquosity recording 
ink which is two kinds from which concentration differs more than twice in a Magenta and cyanogen, since low- 
concentration ink is used, it is hard coming to carry out discernment of a dot in the highlights section, but also 
when this recording method is used, these faults do not produce this invention. 

[0153] In the ink jet record approach, various kinds of well-known methods can be conventionally used as the 
record approach. The detail of the record approach is indicated by the trend (the volume for Koichi Nakamura, 
March 31, Heisei 7, the Japan science-information incorporated company issue) of for example, an Inkjet record 
technique. 
[0154] 

[Example] This invention is not limited by these examples although an example explains this invention concretely 
below. 

[0155] The paper base material which covered both sides of 1 1 60g of examples/, and the stencil paper for 
photographs of m2 with polyethylene (the polyethylene layer which contains an anatase mold titanium dioxide 
with a thickness of 35 micrometers 13% of the weight is formed in the recording surface side.) As for thickness, 
a polyethylene layer is formed in a rear-face side by 25 micrometers, and the back layer which makes a mat 
agent the silica 0.6 g/m2 and whose mean diameter are about 13 micrometers, and contains it two times 0.3 g/m 
is formed on it by making Tg=65 degree C acrylic latex resin into solid content. It prepared. 

<Production of coating liquid 1-1> In 900ml of pure water, it added, while the mean diameter of a primary particle 
agitated 180g of particle silica powder compounded by the gaseous-phase method which is about 7nm with the 
high-speed homogenizer, and the silica water dispersion was produced. Next, in this silica water dispersion, 
100ml of 25% water solutions of instantiation mordant Mor-1 (cation mordant) was added, the high-speed 
homogenizer distributed for 30 minutes, and pale clear dispersion liquid were obtained. Next, average degree of 
polymerization added 1ml of 10% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 
300, and average degree of polymerization added gradually further 530ml (ethyl acetate is contained 4% of the 
weight) of 5% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 3500. Subsequently, 
40ml of borated water solutions was added 4% as a hardening agent, and 20ml ethanol was added, and the 
coating liquid 1-1 which adds 50ml of gelatin water solutions 10%, and forms the ink absorption layer of an 
opening mold further was produced. 

<Production of the record form 1-1> The coating liquid 1-1 warmed at 40 degrees C was applied so that humid 
thickness might be set to 260 micrometers at the recording surface side of the paper base material which 
covered above-mentioned both sides with polyethylene, and it cooled so that spreading coat temperature might 
become 15 degrees C or less (for 20 seconds). Subsequently, the 40-degree C wind was sprayed for the 30- 
degree C wind for 60 seconds for 60 seconds, for 1 20 seconds and a 35 more-degree C wind were sprayed for 
60 seconds and for a 50-degree C wind one by one for 60 seconds, the 25-degree C wind was dried, further, 25 
degrees C and the ambient atmosphere of 50% of relative humidity were passed for 120 seconds, gas 
conditioning was carried out, and the record form 1-1 was produced. 
[0156] The film surface pH of the obtained record form 1-1 is shown in Table 1. 

<Production of the record form 1-2 to 1~5> pH of coating liquid 1-1 was changed using the nitric acid or the 
sodium hydroxide, and the record form 1-2 to 1-5 as well as the record form 1-1 was produced. 
[0157] The film surface pH of the obtained record form 1-2 to 1-5 is shown in Table 1. 
[0158] About the obtained record form 1-1 to 1-5, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated by the following. 
**1** Void volume Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) were 
used, and the amount of transition for [ contact time ] 2 seconds (ml/m2) was calculated as void volume. 
**2** Ink absorptivity Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) 
were used, and contact time calculated ink absorptivity from the amount of transition in 0.5 seconds (ml/m2). 
**3** The specular gloss was measured 75 degrees with the deflection photometer (VGS-101DP) by glossiness 



Nippon -Denshoku Industries Co., Ltd. 

**4** The sample of A5 size was left for 30 minutes by the environment where curl 23degree C and relative 
humidity are 20%, and the environment where 30 degrees C and relative humidity are 80%, and the height of four 
corners was measured by them, they were asked for the average, and curl was evaluated by them. When a 
recording surface was turned up, a record form was laid on a base, the edge of a record form was higher than 
the base top, + and a recording surface were turned down, a record form was laid on a base, and the edge of a 
record form was higher than the base top, the height of curl was displayed as - If there is this height by 
**10mm or less, it will be satisfactory in general practically. 

[0159] **5** The on-demand mold ink jet printer was used for the waterproof record form, and it printed so that 
reflection density might be set to about 1.0 with the recording ink of the Magenta ink of the following 
presentation. After printing, after being immersed into pure water at the room temperature for 12 hours, 
reflection density was measured again. 

[0160] The survival rate of the reflection density after immersion was searched for from the reflection density 
before being immersed in pure water, and it considered as the water resisting property. 
(Presentation of the recording ink of Magenta ink) 

Pure water 75ml Diethylene glycol 10.3g Glycerol 7.3g C9H19O(CH2OCH2O)10H 0.05g DirectRed227 After 1.7g 
sodium hydroxide / sulfuric acid adjusts to pH=5.0**0.1, 100ml is made with pure water. 

**6** The on-demand mold ink jet printer was used for the damp-proof record form under 23 degrees C and the 
environment of 80% of relative humidity, and it printed so that reflection density might be set to about 0.5 with 
the recording ink of the Magenta ink of the above-mentioned presentation. It was left in the state of [ as it is ] 
after printing for 48 hours. The rate of change (with no concentration change of 0%) of the reflection density 
after the neglect to the reflection density immediately after printing was investigated, and it considered as 
moisture resistance. 

**7** The on-demand mold ink jet printer was used for the light-fast record form, and it printed so that 
reflection density might be set to about 1 .0 with the recording ink of the Magenta ink of the above-mentioned 
presentation. The reflection density after 100-hour Mitsuteru putting and an optical exposure was measured in 
the printed record form using xenon fade meter, and it asked for the ratio of the reflection density after the 
optical exposure to the reflection density before an optical exposure as a coloring matter survival rate, and 
considered as lightfastness. 

**8** The on-demand mold ink jet printer was used for the maximum-density record form, it printed on the 
conditions from which the maximum density of a Magenta is obtained with the recording ink of the Magenta ink 
of the following presentation, the reflection density was measured, and it considered as maximum density. 
.0161] The above result was shown in Table 1. 
[0162] 
[Table 1] 
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[0163] The result of Table 1 shows improving both moisture resistance and a water resisting property, without 
the record form 1-2 to 1-4 which adjusted the film surface pH to the range of 3-5 almost having a bad influence 
on void volume, ink absorptivity, glossiness, curl, and lightfastness. 

[0164] On the other hand, the record form 1-1 whose film surface pH is 5.5 is inferior, although a water resisting 
property is low a little and especially moisture resistance contains the cation mordant Moreover, the remarkable 
fall of the maximum concentration expected to follow a water resisting property and moisture resistance on 
crystallization of a color although the record form 1-5 which set the film surface pH to 2.5 is excellent is 
accepted. 

[0165] The record form 2-1 to 2-5 which has the film surface pH which shows example-2 instantiation mordant 
Mor-1 for an instantiation mordant in Table 2 like an example -1 except having changed into Mor-4 was 
produced. About the obtained record form 2-1 to 2-5, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated like the example -1. 
The obtained result is shown in Table 2. 



[0166]- 
[Table 2] 
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[0167] Also when a cation mordant is changed into instantiation mordant Mor-4 which are a cation monomer 
homopolymer from the result of Table 2, it turns out that the same effectiveness as an example -1 is acquired. 
[0168] Although a curl property falls a little as compared with instantiation mordant Mor-1 when instantiation 
mordant Mor-4 are used, a water resisting property and moisture resistance are improving. 
[0169] While the mean particle diameter of an example— 3 ^production of coating liquid 3— 1> primary particle 
added 100ml of pure water to 900ml of 20% colloidal silica water solutions which are about 20nm and agitated 
with the high-speed homogenizes 1 50ml of 25% water solutions of instantiation mordant Mor-1 was added, the 
high-speed homogenizer distributed for 30 more minutes, and pale clear dispersion liquid were obtained. Next, 
average degree of polymerization added 2ml for 10% polyvinyl alcohol water solution whenever [ saponification / 
whose ] is 88% by 300, and average degree of polymerization added gradually further 650ml (ethyl acetate is 
contained 4% of the weight) of 5% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 
3500. Subsequently, 40ml of borated water solutions was added 4% as a hardening agent, and 20ml ethanol was 
added, and the coating liquid 3-1 which adds 50ml of gelatin water solutions 10%, and forms the ink absorption 
layer of an opening mold further was produced. 

<Production of the record form 3-1 to 3-5> Using the above-mentioned coating liquid 3-1, like the example -1, 

it dried and the record form 3-1 which has spreading and the film surface pH shown in Table 3 was produced on 

the base material used in the example -1. Furthermore, the record form 3-2 to 3-5 to which the film surface pH 

was changed like the example -1 so that it might become as [ show / in Table 3 ] was produced. 

[0170] About the obtained record form 3-1 to 3-5, void volume, ink absorptivity, glossiness, curl, a water 

resisting property, moisture resistance, lightfastness, and maximum density were evaluated like the example -1. 

The obtained result is shown in Table 3. 

[0171] 

[Table 3] 
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[0172] Although void volume falls when it replaces with the silica compounded by the gaseous-phase method 
and colloidal silica is used from the result shown in Table 3, it turns out that a water resisting property and 
moisture resistance are improved without the record form 3-2 to 3-4 which set the film surface pH to 3-5 like 
the example -1 reducing the maximum concentration. 

[0173] It replaced with the particle silica powder compounded by the gaseous-phase method the mean particle 
diameter of a 41st [ -] example particle is about 7nm, and the record form 4-1 to 4-3 as well as the record form 
1-3 of an example -1 was produced except having used the particle silica powder compounded by the gaseous- 
phase method the mean particle diameter of a primary particle is 12nm, 20nm, and 50nm. 

[0174] Moreover, it is the following mordant about instantiation mordant Mor-1. - The record form 4-4 and 4-5 

were produced like the record form 1-3 of an example -1 except having changed into A and -B 

[0175] 
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The film surface pH of the obtained record form 4-1 to 4-5 is shown in Table 4. 

[0176] Moreover, void volume, ink absorptivity, glossiness, curl, a water resisting property, moisture resistance, 
lightfastness, and maximum density were evaluated like the example -1 about the obtained record form 4-1 to 
4—5. The obtained result is shown in Table 4. 
[0177] 
[Table 4] 
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[0178] As shown in Table 4, it has a high water resisting property and high moisture resistance, without neither 
of the record form 4-1 to 4-5 reducing curl, lightfastness, and the maximum concentration. 

[0179] Moreover, if the mean particle diameter of the primary particle of the particle silica powder compounded 
by the gaseous-phase method increases, void volume and glossiness will fall gradually, and it turns out that the 
mean particle diameter of the primary particle of a desirable silica is about 30nm or less. 
[0180] Moreover, when what has molecular weight high as a mordant is used, it turns out that gloss falls 
gradually. The minute aggregate has occurred in the coating liquid used for producing the record form 4-4 and 4- 
5, and this caused the gloss fall. 

[0181] The record form 5-1 to 5-4 as well as the record form 1-3 of an example -1 was produced except having 
changed the ratio of the particle silica (silica) compounded by the example-5 gaseous-phase method, and 
polyvinyl alcohol (PVA), as shown in Table 5. 

[0182] The film surface pH of the obtained record form 5-1 to 5-4 is shown in Table 4. 

[0183] Moreover, void volume, ink absorptivity, glossiness, curl, a water resisting property, moisture resistance, 
lightfastness, and maximum density were evaluated like the example -1 about the obtained record form 5-1 to 
5-4. The obtained result is shown in Table 5. 

[0184] Moreover, the film surface pH of the record form 1-3, void volume, ink absorptivity, glossiness, curl, a 

water resisting property, moisture resistance, lightfastness, and maximum density were shown in Table 5 for 

reference. 

[0185] 

[Table 5] 
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[0186] As shown in Table 5, it has a high water resisting property and high moisture resistance, without neither 
of the record form 5-1 to 5-4 reducing curl, lightfastness, and the maximum concentration. 
[0187] Although void volume becomes large and ink absorptivity is improved, a minute crack generates the 
record form 5-1 which made ten or more the ratio to the polyvinyl alcohol of the particle silica powder 
compounded by the gaseous-phase method on the whole surface, and gloss is falling. Moreover, void volume is 
falling in the record form 5-4 which made two or less the ratio to the polyvinyl alcohol of the particle silica 
powder compounded by the gaseous-phase method. 

[0188] The coating liquid 6-1 containing the component below per [ example-6 production of coating liquid 6- 

1> coating liquid 1L ] was produced. 

[0189] 

AcidHreatment gelatin 38g Polyvinyl pyrrolidone (K-90) 12g Polyethylene oxide (average molecular weight = 
about 150,000) 10g Mordant (instantiation mordant Mor-15) 32g Cationic fluorescent brightener 0.1 g Hardening 
agent (H-1) :(H-1) pentane [ 1 and 5-diglycidyl-3-hydroxy ] production of the record form 6-1 > 0.2g the 
obtained coating liquid 6-1 The paper base material which covered both sides of 150g/the stencil paper for 
photographs of m2 with polyethylene (the polyethylene layer which contains an anatase mold titanium dioxide 
with a thickness of 35 micrometers 13% of the weight is formed in the recording surface side) A polyethylene 
layer with a thickness of 25 micrometers should be formed in a rear-face side, and let on it the silica gelatin 2.2g 
and whose mean particle diameter are about 2 micrometers be a mat agent. The back layer contained two times 
0.1 g/m is formed. After applying and carrying out a cooling set so that humid thickness may turn to 120 
micrometers at a recording surface side, it dried and the record form 6-1 was obtained. 
[0190] The film surface pH of the obtained record form 6-1 is shown in Table 6. 

<Production of the record form 6-2 to 6-5> pH of coating liquid 6-1 was changed using the nitric acid or the 
sodium hydroxide, and the record form 6-2 to 6-5 as well as the record form 6-1 was produced. 
[0191] The film surface pH of the obtained record form 6-2 to 6-5 is shown in Table 6. 

[0192] Moreover, glossiness, curl, a water resisting property, moisture resistance, lightfastness, and maximum 
density were evaluated like the example -1 about the obtained record form 6-1 to 6-5. The obtained result is 
shown in Table 6. 
;0193] 
[Table 6] 
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The result of Table 6 shows that the same effectiveness as the ink absorption layer of an opening mold is 
acquired even if it is the case where an ink absorption layer is a swelling mold. 

[01 94] Except that the amount of example-of comparison 1 instantiation mordant Mor-1 is changed as shown in 
Table 7, and it was made for a film surface pH to come to show in Table 7, the record form 7-1 to 7-3 as well as 
the record form 1-1 of an example -1 was produced. In addition, it was made for the coverage of the particle 
silica powder compounded by the gaseous-phase method and polyvinyl alcohol to become fixed. Therefore, it 
follows on making the amount of instantiation mordant Mor-1 increase, and thickness is thick. 



[01 §5] The film surface pH of the obtained record form 7-1 to 7-3 is shown in Table 7. 
[D196] About the obtained record form 7-1 to 7-3, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated like the example -1. 
The obtained result is shown in Table 7. 

[0197] Moreover, the amount of mordants of the record form 1-1, a film surface pH, void volume, ink 
absorptivity, glossiness, curl, a water resisting property, moisture resistance, lightfastness, and maximum density 
were shown in Table 7 for reference. 
[0198] 
[Table 7] 
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5.5 
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83.4 


+ 25 


72 
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5.8 


38.5 
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60 
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7-2 




200 
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91.3 


+ 15 


51 
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5.7 


32.5 


18.0 


64.1 


+ 21.0 


-15.0 


92.2 


+ 11 


37 


2.08 



[0199] As shown in Table 7, even when a film surface pH is five or more, if the quantity of the amount of a 
cation mordant is increased, a water resisting property and moisture resistance will improve greatly, but when it 
is made five or less film surface pH, moisture resistance cannot be improved to like. Moreover, if the quantity of 
the amount of a cation mordant is increased, curl will become large and lightfastness will get worse rapidly 
[0200] 

[Effect of the Invention] The ink jet record form of this invention can attain the water resisting property and 
moisture resistance with the at least sufficiently high amount used of a cation mordant, and can press down bad 
influences, such as increase of curl brought about by use of a cation mordant, light-fast low-izing, and 
contamination, to the minimum. 
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PRIOR ART 



[Description of the Prior Art] although ink jet record makes the minute drop of ink fly by various working 
principles, and is made to adhere to record sheets, such as paper, and an image, an alphabetic character, etc. 
are recorded, a high speed, the low noise, and multiple-color-izing are comparatively easy — etc. — it has the 
advantage. About the blinding of a nozzle and the maintenance which had become a problem from the former by 
this method, from both sides of ink and equipment, amelioration progresses and it has spread quickly in various 
fields, such as various printers, facsimile, and a computer terminal, in current 

[0003] The detail is indicated by the trend (the volume for Koichi Nakamura, March 31, Heisei 7, the Japan 
science-information incorporated company issue) of for example, an ink jet record technique. 

[0004] As a record form used by this ink jet recording method, also when a printing dot laps [ that a color tone is 
brightly skillful and absorption of ink ] early, the diffusion to the longitudinal direction of ink flowing out or not 
spreading and a printing dot is not large [ the concentration of a printing dot is high, and ] beyond the need, and 
generally it is required that the circumference should be smooth and should not fade etc. 

[0005] As an ink jet record form, various record forms are used from the former. For example, the ink jet record 
form which painted the ink absorption layer as a record layer on the base material which consists of a regular 
paper, a hydrophilic binder and various kinds of coated paper which painted the layer which consists of an 
inorganic pigment (art paper, coat paper, cast coated paper, etc.), various kinds of papers that covered both 
sides with plastic resin, transparence, or various kinds of opaque plastic film is used further. 
[0006] The above-mentioned ink absorption layer is roughly divided into the ink absorption layer of the opening 
mold which prepared the opening into the ink absorption layer of the swelling mold constituted by the subject in 
the hydrophilic binder, and the record layer. 

[0007] The ink absorption layer of a swelling mold holds ink in a swelling operation of a hydrophilic binder. As a 
hydrophilic binder, for example Gelatin, polyvinyl alcohol, Polyethylene oxide, a polyvinyl pyrrolidone, a pullulan, a 
carboxymethyl cellulose, Hydroxyethyl cellulose, a dextran, a dextrin, polyacrylic acid, and its salt, An agar, a 
kappa carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, A polyalkylene oxide system 
copolymerization polymer given in locust bean gum, an alginic acid, gum arabic, JP,7-1 95826,A, and a 7-9757 
official report, A homopolymer, a copolymer, etc. of the vinyl monomer which has a water-soluble polyvinyl 
butyral, or a carboxyl group and a sulfonic group given in JP,62-245260,A are independent, or are used 
combining two or more sorts. 

[0008] The ink absorption layer of an opening mold holds ink to the opening formed in the layer, and the opening 
is usually formed by making various kinds of inorganic solid-state particles and organic solid-state particles 
contain in a coat. 

[0009] If a non— subtlety particle is used and carried out for the above— mentioned purpose, white inorganic 
pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, clay, talc, a calcium 
sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, zinc sulfide, zinc carbonate, a 
hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a magnesium silicate, synthetic amorphous 
silica, colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a lithopone, a 
zeolite, and a magnesium hydroxide, etc. are mentioned, for example 

[0010] Even if it distributes homogeneity in a binder with a primary particle, these non-subtlety particles may 
form secondary floe, and homogeneity may be made to distribute them in a binder. 

[0011] As an organic particle, particles, such as polystyrene, polyacrylic ester, polymethacrylic acid ester, 
polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, polyvinylidene chlorides or these copolymers, a 
urea-resin, and melamine resin, are mentioned, for example. 

[0012] In the ink jet recording method, although the color picture of high saturation is obtained when a water- 
soluble color is used for recording ink, a water resisting property and moisture resistance are inferior, on the 
other hand although it excels a water resisting property and in respect of moisture resistance when a pigment 
is used for recording ink — the spectral extinction property of color material — broadcloth ** — the coloring 
matter image of high saturation is hard to be obtained. 

[0013] In order to improve the water resisting property and moisture resistance at the time of using the 



recording ink which used the water-soluble color which is inferior in a water resisting property or moisture 
resistance, the various approaches to which coloring matter is made to fix from the former are proposed. 
[0014] An effective means to improve a water resisting property and moisture resistance in these proposals is 
an approach using the uniform water solution and particle latex of a cationic polymer which have the nitrogen 
atom of the 3rd class or the 4th class. 

[0015] As the former and ink jet recording method or an ink jet record form, To JP,57-36692,A, for example, on 
stencil paper or a polyethylene terephthalate film base material The ink jet record form which painted the 
coating liquid containing gelatin and a basic mordant, and was used as the ink absorbing layer The water-color- 
ink record form which infiltrated polyethyleneimine into paper in JP.53-491 13,A The record material which has 
the electrolyte polymer which has a cation or an anion radical in JP,58-24492,A In JP,63-224988,A, the 1st class 
thru/or tertiary amine, or quarternary ammonium salt is contained. The charge of a recorded material which has 
the ink absorbing layer which set pH to 2-8 to JP,63-307979,A The ink jet record sheet which prepared the 
layer containing the polymer which has the hydrophilic polymer mordant which has the 3rd class or the 4th class 
nitrogen atom, and a hydrophilic radical In JP,59-198186,A and a 59-198188 official report The charge of a 
recorded material which made the organic base of polyethyleneimine contain in the coating layer in a base 
material or on a base material The method of the ink jet recording method using the ink which contains a 
specific color in JP,60-46288A and the record ingredient containing polyamine etc. In JP,61-61887,A, a 61- 
72581 official report, a 61-252189 official report, and a 62-174184 official report The ink jet record form 
containing the poly allylamine to JP,61-172786,A the polymer which has an intermolecular hydrogen bridge, and 
the polymer (a polyethylene glycol — ) which does not have a hydrogen bond nature machine among molecules 
(gelatin, polyethylene RENIMIN, etc.) The ink jet record ingredient which has a layer containing a polyvinyl 
pyrrolidone etc. The ink jet record form which applies or infiltrated the cationic polymer and the cationic surface 
active agent on the base material in JP,63-1 62275,A The record sheet which has the color fixing layer which 
uses a quarternary-ammonium-salt polymerization object and cation conversion polyvinyl alcohol as a principal 
component on a plastics base material, and the color transparency and ink absorption layer which were prepared 
on it is indicated by JP,6-143798,A. 

[0016] Furthermore, JP,59-20696,A, a 59-33176 official report, A 59-33177 official report, a 59-96987 official 
report, a 59-155088 official report, A 60-11389 official report, a 60-49990 official report, a 60-83882 official 
report, A 60-109894 official report, a 61-277484 official report, a 61-293886 official report, A 62-19483 official 
report, a 62-198493 official report, a 63-49478 official report, A 63-1 15780 official report, a 63-203896 official 
report, a 63-274583 official report, A 63-280681 official report, a 63-260477 official report, JP, 1-9776, A, The 
nitrogen atom of the 3rd class or the 4th class of specification [ a 1-24784 official report, a 1-40371 official 
report, a 3-133686 official report, a 6-234268 official report, and a 7-12541 1 official report ] Adding the polymer 
or compound which it has all over an ink absorbing layer is indicated. 

[0017] Although the technique which fixes the color indicated by this advanced technology can accept 
appropriate effectiveness from the point of immobilization of a color, it is not necessarily enough. 
[0018] Although what is necessary is just to increase the amount of the mordant used in order to raise a water 
resisting property and moisture resistance using a cationic mordant, it is easy to produce the various faults 
accompanying increase in quantity of a cation mordant in this case. 

[0019] For example, a cation mordant degrades the lightfastness of the color after record, or a lifting and a cone 
inclination are during preservation about yellow coloring, and such a fault tends to become remarkable with 
increase of the addition of a mordant. 

[0020] Furthermore, when a water-soluble mordant is used as a cation mordant there is a fault of making curl 
increasing, degrading the film formation nature of a coat, or bringing about brittleness with increase of an 
addition. If the latter problem is large and the addition of a mordant makes it increase especially when an ink 
absorption layer is the thing of a swelling mold, compatibility with other hydrophilic binders will get worse, and 
film formation nature and brittleness will be degraded. Moreover, when an ink absorption layer is the thing of an 
opening mold, in order to have to use an opening layer as a thick film, the addition of a mordant increases and it 
becomes easy to produce curl. 

[0021] Moreover, by becoming easy to produce devitrification and sticking of a coat with increase of an addition, 
when the latex particle by which the emulsion polymerization was carried out as a cation mordant is used and an 
ink absorption layer is the thing of a swelling mold, when an ink absorption layer is the thing of an opening mold, 
an opening will be taken up and void volume will be reduced. 

[0022] When the above-mentioned trouble was examined, it became clear that it was solvable by making the pH 
value of the film surface by the side of the recording surface of an ink absorption layer into a specific value. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The ink jet record form of this invention can attain the water resisting property and 
moisture resistance with the at least sufficiently high amount used of a cation mordant, and can press down bad 
influences, such as increase of curl brought about by use of a cation mordant, light-fast lowHzing, and 
contamination, to the minimum. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned actual 
condition, and the 1st purpose of this invention is to offer the ink jet record form which can attain a high water 
resisting property and high moisture resistance by the amount of few cation mordants used. The 2nd purpose is 
to offer the ink jet record form which controlled the aforementioned various faults brought about by use of a 
cation mordant. 
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MEANS 



[Means for Solving the Problem] The above-mentioned purpose of this invention is an ink jet record form 
characterized by having at least one layer of ink absorption layers containing the cation mordant which has 
mordacity to (1) hydrophilic-property binder and an anionic color on a base material, and making the film surface 
pH by the side of the recording surface of an ink absorption layer into 3 or more and 5 or less. 

(2) An ink jet record form given in the above (1) characterized by for the mean particle diameter of a primary 
particle containing [ an ink absorption layer ] a non-subtlety particle 30nm or less, and forming the opening. 

(3) Inkjet record form given in the above (2) characterized by non-subtlety particles being at least one sort of 
non-subtlety particles chosen from the silica compounded by the gaseous-phase method, colloidal silica, an 
alumina, and hydrated alumina. 

(4) An ink jet record form given in either of above-mentioned (1) - (3) to which a cation mordant is 
characterized by average molecular weight being 50,000 or less water-soluble mordant. 

(5) An ink jet record form given in either of above-mentioned (1) - (4) to which the amount of a cation mordant 
is characterized by being 0.01-0.3 in a weight ratio to a non-subtlety particle. 

(6) An ink jet record form given in either of above-mentioned (1) - (5) to which a hydrophilic binder is 
characterized by being polyvinyl alcohol. 

(7) An ink jet record form given in the above (6) characterized by an ink absorption layer containing a way acid 
or way sand. 

(8) An ink jet record form given in either of above-mentioned (1) - (7) to which a base material is characterized 
by being a non-absorptivity base material. 

(9) The above (1) The ink jet record approach that pH is characterized by what is recorded with the recording 
ink it is [ recording ink ] 3 or more and 8 or less at an ink jet record form given in either of - (8). 

It is alike and is attained more. 

[0025] Although the recorded material which controlled generating of the odor accompanying a mordant by 
containing the 1st class - tertiary amine, or quarternary ammonium salt, and adjusting pH of an ink absorbing 
layer within the limits of 2-8 is previously indicated by JP,63-224988,A shown as advanced technology, it is not 
indicated by by making the film surface pH by the side of the recording surface of an ink absorption layer into a 
specific pH value that a water resisting property and moisture resistance are acquired. Moreover, the example 
which made the film surface pH by the side of the recording surface of an ink absorption layer the range of 3-5 
is not indicated by this official report, either, but there is also no publication which suggests selecting the range 
of 3-5 which were specified as a film surface pH in it. And even if pH of an ink absorbing layer is in the range of 
2-8, when the film surfaces pH by the side of the recording surface of an ink absorption layer are not 3-5, the 
effectiveness of this invention is not acquired. 

[0026] Therefore, as for this invention, the above-mentioned advanced technology differs in the purpose, and, 

moreover, configurations also differ. 

[0027] Hereafter, this invention is explained to a detail. 

[0028] In this invention, paper base materials, such as the base material used for an ink jet record form from the 
former, for example, a regular paper, art paper, coat paper, and cast coated paper, a plastics base material, the 
paper base material that covered both sides with polyolefine, and the compound base material which stuck these 
can be used as a base material. 

[0029] When you wish to obtain the high smooth nature and the maximum density after high glossiness and 
record, it is desirable to use a non-absorptivity base material. The paper base material which covered both sides 
with the base material or polyolefine which consists of plastic film as a non-absorptivity base material is used 
preferably, and the paper base material which covered both sides with polyolefine is used as most desirable 
thing. 

[0030] As a base material which consists of plastic film, the base material which consists of plastic film, such as 
a polyethylene film, a polypropylene film, a polystyrene film, a polyethylene terephthalate film, a 
polyethylenenaphthalate film, a triacetyl cellulose film, a polyvinyl chloride film, a polyimide film, a polycarbonate 
film, and cellophane, is used preferably, for example. 



[0031] These plastic film can use Suitably a transparent thing, a translucent thing, and an opaque thing properly 
according to an application. 

[0032] It is also desirable to use white plastic film for a base material. The film which prepared the layer which 
has white pigments (titanium oxide, barium sulfate, etc.) in the film [ which made plastics contain white pigments, 
such as a small amount of barium sulfate, titanium oxide, and a zinc oxide, as a white film ], rear-face, or ink 
absorption layer side can be used. 

[0033] The stencil paper of the paper base material which covered both sides with polyolefine uses wood pulp as 
the main raw material, if needed, it adds synthetic fibers, such as synthetic pulps, such as polypropylene, or 
nylon, and polyester, and paper making is carried out. As wood pulp, although both LBKP, LBSP, NBKP, NBSP 
LDP and NDP LUKP and NUKP can be used, it is desirable to use more many [ for a staple fiber ] LBKP, NBSP 
(s), LBSP(s), and NDP(s) and LDP(s). However, it reaches LBSP or the ratio of LDP has 10 % of the weight or 
more and 70 desirable % of the weight or less. 

[0034] Chemical pulp with few impurities (for example, sulfate pulp, sulfite pulp) is desirable, and pulp's is [ the 
pulp which performed bleaching processing and raised the whiteness degree ] useful. 

[0035] Hara Kaminaka can add suitably flexible— ized agents, such as moisture hold— back agents, such as paper 
reinforcing agents, such as white pigments, such as sizing compounds, such as a higher fatty acid and an alkyl 
ketene dimer, a calcium carbonate, talc, and titanium oxide, starch, polyacrylamide, and polyvinyl alcohol, a 
fluorescent brightener, and polyethylene glycols, a dispersant, and quarternary ammonium salt, etc. 
[0036] The freshness of BARUPU used for paper making has desirable 200-500 cc by convention of CSF, and 30 
thru/or 70% have the desirable sum of weight % of the 24-mesh residue and weight % of the 42-mesh residue as 
which the fiber length after beating is specified to JIS-P -8207. In addition, as for weight % of the four-mesh 
residue, it is desirable that it is 20 or less % of the weight 

[0037] The basis weight of stencil paper has 60 thru/or desirable 250g, and 90 thru/or its 200g are especially 
desirable. The thickness of stencil paper has 50 thru/or desirable 250 micrometers. 

[0038] After a paper-making phase or paper making, stencil paper can carry out calender processing and can 
also give the Takahira slippage. A stencil paper consistency has 0.7 thru/or common 1.2 g/m2 (JIS-P -8118). 
Furthermore, stencil paper stiffness has 20 thru/or desirable 200g on the conditions specified to JIS-P -8143. 
[0039] A surface sizing compound may be applied to a stencil paper front face, and the sizing compound which 
can be added to said Hara Kaminaka as a surface sizing compound, and the same sizing compound can be used. 
[0040] When measured by the hot water extraction method specified by JIS-P -81 13, as for pH of stencil paper, 
it is desirable that it is 5-9. 

[0041] although polyethylene is desirable and the polyethylene (LDPE) of a low consistency and the polyethylene 
(HDPE) of high density are used especially as polyolefine which covers a stencil paper front face and a rear face 
— other lines — low density polyethylene (LLDPE), polypropylene, etc. can be used. 

[0042] As for the polyethylene layer by the side of an ink absorption layer, what added the titanium oxide of a 
rutile or an anatase mold, and improved opacity and a whiteness degree in polyethylene is desirable as widely 
performed by the printing paper for photographs. The content of titanium oxide is 5 - 15 % of the weight 
preferably three to 20% of the weight in general to polyethylene. 

[0043] After preparing an ink absorption layer and a back layer, the amount of the polyethylene used of the front 
flesh side of stencil paper is chosen so that there may be no curl, damp and when it is saved by highly humid- 
ization. Usually, let thickness of the polyethylene layer by the side of 20-50 micrometers and a back layer be the 
range of 10-40 micrometers for the thickness of the polyethylene layer by the side of an ink absorption layer. 
[0044] In this invention, the polyethylene covering paper base material which has the following properties can be 
used preferably. 

A lengthwise direction by the reinforcement specified by :JIS-P -8113 in hauling strength ** 2 thru/or 30kg, a 
longitudinal direction — 20kg** tear 1 thru/or on the strength — the convention approach by JIS-P -8116 — a 
lengthwise direction — 10 — or 300g a longitudinal direction — 20 thru/or 400g** Clerks stiffness: — 20- 
400cm3 / 100** compressibility: — two or more 103 Kgf/cm** surface smoothness: — the Beck smoothness 
specified to JIS-P -8119 500 seconds or more Especially, 1000 second or more ** surface roughness : about 
the wave filtration waviness curve drawn on with a cut-off value [ of 0.8mm ] conditions from the cross-section 
curve measured by the approach specified to JIS-B -0610 as 2.5mm of criteria length — wave filtration max — 
the time of measuring a wave — 100 point of measurement of the arbitration — max — a point 6 micrometers 
or more less than five pieces [ a wave ] The surface glossiness which the ten-point average of roughness height 
measured at the include angle of 75 degrees by the approach specified to less than 4 micrometer** surface 
glossiness:JIS-Z -8741 Moreover, 30% or more, When it measures by the approach especially indicated by 90%or 
more ** surface whiteness degree:JIS-Z -8722 preferably and displays 70% or more according to JIS-Z -8729 
preferably, Especially 90% or more and (a*, and b*) L* 85% or more (-2 and 2), When it measures by the 
approach specified to (4, 2) and (4 -8) (-3, -8) being [ it / in the color tone of the range surrounded ] ** 
opacity: JIS-P -8138, 50% or more, 90% or more, it is the purposes, such as enlarging bond strength with a record 



layer 94% or more especially most preferably at a base material, and it is desirable to perform corona discharge 
treatment, undercoating processing, etc. to a base material in advance of spreading of a record layer. 
[0045] The ink jet record form of this invention has at least one-layer ink absorption layer on a base material. 
This ink absorption layer may be a swelling mold, or may be an opening mold, and may prepare both layer in the 
same on [ a base material ] side further. 

[0046] A swelling layer is swollen at the same time it extends a liquid ink drop to a moderate size, when a liquid 
ink drop reaches the target, and it absorbs a liquid ink drop. The water in the ink absorbed by this swelling layer 
and other organic solvents evaporate gradually after that, and only the color which is finally a non-volatile 
component is substantially left behind into a coat. 

[0047] The ink absorption layer of a swelling mold needs to show high bloating tendency to a liquid ink drop, and 
the hydrophilic binder in which liquid ink bloating tendency is shown is used as a main constituent As a 
hydrophilic binder used preferably For example, gelatin or a gelatin derivative (phenylcarbamoyl-ized gelatin etc.), 
A polyvinyl pyrrolidone (about 200,000 or more have desirable average molecular weight), a pullulan, Polyvinyl 
alcohol or its derivative, a polyethylene glycol (100,000 or more have desirable average molecular weight), A 
carboxymethyl cellulose, hydroxyethyl cellulose, a dextran, A dextrin, polyacrylic acid and its salt, an agar, a 
kappa carrageenan, lambda-carrageenan, iota-carrageenan, xanthene gum, locust bean gum, A polyalkylene oxide 
system copolymerization nature polymer given in an alginic acid, gum arabic, JP,7-195826,A, and a 7-9757 
official report, Polymers, such as independent or a copolymer which repeats and has these vinyl monomers of 
the vinyl monomer which has the carboxyl group and sulfonic group of a publication, can be mentioned to a 
water-soluble polyvinyl butyral or JP,62-245260,A. These hydrophilic binders may be used independently and 
may use two or more sorts together. 

[0048] Since the ink absorption layer of a swelling mold needs to have the early permeability and the bloating 
tendency over liquid ink, it is desirable to contain at least one sort as which 200,000 or more polyvinyl 
pyrrolidones are chosen as for molecular weight, and about 50,000 or more polyethylene oxide and molecular 
weight are chosen for molecular weight from the copolymer of 100,000 or more polyethylene oxide and 
polypropylene oxide, hydroxyethyl cellulose, and polyacrylamide to the hydrophilic binder of the ink absorption 
layer of a swelling mold. 

[0049] Considering the viewpoint of stabilization high-speed spreading, it is desirable to use reversibly a part of 
hydrophilic binder in which sol gel transformation is possible, and it is desirable to use at least one sort of 
gelatin, a gelatin derivative, and a kappa carrageenan from this point. 

[0050] As for the binder used for the ink absorption layer of a swelling mold, what has gelatin or a gelatin 
derivative at least is desirable. The binder of the combination of the combination of gelatin or a gelatin 
derivative, the combination of a polyvinyl pyrrolidone and a gelatin derivative, polyvinyl alcohol, and its derivative, 
the combination of a gelatin derivative, a polyvinyl pyrrolidone, and polyvinyl alcohol, gelatin or gelatin, a 
polyalkylene glycol, and its derivative is used especially for the desirable ink absorption layer of a swelling mold 
as a binder. 

[0051] As gelatin preferably used in the above, usual alkali treatment gelatin and acid-treatment gelatin are 
mentioned. The isoelectric point can choose the thing of the range of 9-5 suitably, and can use gelatin. 
[0052] The gelatin which made the amino group or imino group of gelatin react with isocyanates, such as acid 
anhydrides, such as phthalic anhydride, and phenyl isocyanate, and made a part of amino group and imino group 
[ at least ] inactivate as derivative gelatin is used preferably. 

[0053] When an ink absorption layer is a swelling mold, the range of 4-20 micrometers of desiccation thickness 
of an ink absorption layer is 6-1 5 micrometers preferably in general. 

[0054] When an ink absorption layer is an opening mold, an opening is formed between solid particulates a 
hydrophilic property or a hydrophobic binder, inorganic, or organic. 

[0055] Various methods can perform formation of an opening. The formation approach of the ink absorption layer 
of a typical opening mold is explained below. 

[1] How to apply the uniform coating liquid containing two or more sorts of polymers which carry out phase 
separation on a base material, make carry out phase separation of these polymers in a desiccation process, and 
form an opening. 

[2] How to apply the coating liquid containing a solid-state particle and a hydrophilic property, or a hydrophobic 
binder on a base material, to immerse in the liquid containing water or a suitable organic solvent in a record form 
after desiccation, make dissolve a solid-state particle, and create an opening. 

[3] How to apply the coating liquid containing the compound which has the property which carries out heating 
foaming on a base material, make these compounds foam in a desiccation process, and form an opening into a 
coat 

[4] How to apply the coating liquid containing a porosity solid-state particle and a hydrophilic binder on a base 

material, and form an opening between the inside of a porosity particle, or a porosity particle. 

[5] the solid-state particle which has the volume more than equivalence in general to a hydrophilic binder — and 



— or the approach of applying the coating liquid which mixed the oil droplet particle on a base material, and 
drying and creating an opening between a hydrophilic binder, and a solid-state particle and an oil droplet particle. 

[6] The approach mean particle diameter makes the solid-state particle in the coating liquid which made solid- 
state particle about 0.1 micrometers or less contain condense at the time of adjustment of coating liquid or coat 
formation, makes a secondary particle or the three-dimensional structure form, and creates an opening. 
[0056] It is required it to be possible to add a cation mordant and to be able to adjust surface pH to 3-5 with 
any means of the above [ the opening formation approach in the record form of this invention ], although it is 
good. Moreover, the approach which is not complicated is desirable, considering the viewpoint which the 
glossiness on the front face of the recording paper is not not much reduced, and creates it by low cost 
[0057] As an approach of making the desirable opening which hits carrying out this invention from the above 
viewpoint forming, the above [5] or the approach of [6] of desirable especially a desirable approach is the 
approach of [6]. 

[0058] In the ink absorption layer of an opening mold, a certain thing of the total amount (void volume) of an 
opening is [ 1m of record forms ] desirable 20ml or more per two. 

[0059] Although ink absorptivity is good when void volume is less than two 20 ml/m, and there are few amounts 
of ink at the time of printing, if the amount of ink increases, ink will not be absorbed completely, but image 
quality is reduced or it is easy to produce problems, like drying is late. 

[0060] Although especially the upper limit of void volume is not restricted, in order for setting thickness of the 
ink absorption layer of an opening mold to 50 micrometers or less in general not to worsen the physical 
characteristic of coats, such as a crack, it is required, and it difficult to make void volume into two or less 40 
ml/m, considering this point. 

[0061] Setting to this invention, void volume is J.TAPPL Paper pulp test method No.51-87 It is expressed with 
the amount of liquid transition in absorption time amount 2 seconds (ml/m2) when it measures by the approach 
indicated by the liquid absorptivity test method (Bristow law) of paper and the paper board. In addition, in order 
to make distinction of measurement area easy, less than 2% of water soluble dye may be made to contain by the 
above-mentioned measuring method, although pure water (ion exchange water) is used for measurement. 
[0062] In the ink absorption layer of an opening mold, the void volume to solid content capacity is called voidage. 
in this invention, making voidage into 200% or more especially 150% or more does not have a thick kink in 
thickness superfluously — since it comes out and an opening can be formed efficiently, it is desirable. Although 
the upper limit of voidage generally receives constraint from the reinforcement and film formation nature of a 
coat, it is usually less than 400%. 

[0063] When making a solid-state particle contain and making the ink absorption layer of an opening mold form, 
as a solid-state particle, a well-known solid-state particle inorganic [ various kinds of] or organic can be 
conventionally used in an ink jet record form. 

[0064] As an example of the non-subtlety particle used for the above-mentioned purpose, white inorganic 
pigments, such as precipitated calcium carbonate, whiting, a magnesium carbonate, a kaolin, clay, talc, a calcium 
sulfate, a barium sulfate, a titanium dioxide, a zinc oxide, zinc hydroxide, zinc sulfide, zinc carbonate, a 
hydrotalcite, aluminum silicate, the diatom earth, a calcium silicate, a magnesium silicate, synthetic amorphous 
silica, colloidal silica, an alumina, a colloidal alumina, pseudo-boehmite, an aluminum hydroxide, a lithopone, a 
zeolite, and a magnesium hydroxide, etc. can be mentioned. 

[0065] Homogeneity may distribute in the binder with the primary particle, and a non— subtlety particle forms 
secondary floe and may be distributed by homogeneity in the binder. 

[0066] As an example of an organic particle, particles, such as polystyrene, polyacrylic ester, polymethacrylic 
acid ester, polyacrylamides, polyethylene, polypropylene, a polyvinyl chloride, polyvinylidene chlorides or these 
copolymers, a urea-resin, or melamine resin, are mentioned. 

[0067] In this invention, a non-subtlety particle is desirable, considering the viewpoint that high voidage is 
obtained. 

[0068] As for the above-mentioned inorganic particle, it is desirable that the particle size of a primary particle 
uses a thing 30nm or less. Especially the particle size of the primary particle of a desirable non-subtlety particle 
is 20nm or less. 

[0069] When the mean diameter of a primary particle uses the particle exceeding 30nm, floe which the cation 
mordant of a water-soluble polymer mold and condensation become easy to take place, and formed will also be 
made big and rough, and glossiness will fall. 

[0070] Especially although especially the minimum of the particle size of a primary particle is not limited, 3nm or 
more is 6nm or more in general from the viewpoint on manufacture of a particle. 

[0071] The mean particle diameter of a non-subtlety particle observes the particle which appeared in the cross 
section and front face of an ink absorption layer of the particle itself or an opening mold with an electron 
microscope, and is called for as the arithmetic average value (individual number average) in quest of the particle 



size of the particle of 100 arbitration. The particle size of the particle of each [ here ] is expressed with the 
diameter when assuming a circle equal to the projected area. 

[0072] As a non-subtlety particle, it is desirable that it makes the ratio of the non-subtlety particle which 
exceeds 30nm in this case 50 or less % of the weight to all inorganic particles although the mean particle 
diameter of a primary particle is possible also for the non-subtlety particle and mean particle diameter of 30nm 
or less using together a non-subtlety particle 30nm or more, and 20 or less % of the weight is more desirable. 
[0073] Considering the point of that a clear image is recordable, being able to manufacture by low cost that an 
image with high concentration is formed, as a solid-state particle, it is desirable to use the solid-state particle 
chosen from the particle silica, the colloidal silica and the alumina, or hydrated alumina compounded by the 
gaseous-phase method. 

[0074] The alumina or hydrated alumina preferably used in this invention is the porosity alumina whose radius is 
3-1 Onm and whose sum of pore volume is 0.2 - 2 ml/g, or its hydrated compound. Pore volume can be measured 
with a well-known nitrogen adsorption process. 

[0075] An alumina or hydrated alumina may be crystallinity, may be amorphous, and can use the thing of the 
configuration of arbitration, such as an indeterminate form particle, a spherical particle, and a needlelike particle. 
[0076] The particle silica compounded by the gaseous-phase method can burn and obtain a silicon tetrachloride 
at an elevated temperature with hydrogen and oxygen, and is usually silica powder whose particle diameter of a 
primary particle is 5-500nm. What has the primary particle diameter of 30nm or less especially is desirable in 
respect of glossiness. 

[0077] The particle silica compounded by current and such gaseous-phase method is marketed, and there is 
various kinds of Aerosil of Japanese Aerosil in a commercial particle silica. 

[0078] The colloidal silica preferably used by this invention carries out double decomposition of the specific 
silicate with an acid etc., or carries out heating aging of the silica gel which is made to pass an ion-exchange- 
resin layer and is obtained, and is obtained. Using this colloidal silica for an ink jet record form For example, 
JP,57-14091,A, a 60-219083 official report, A 60-219084 official report, a 61-20792 official report, a 61-188183 
official report, A 63-17807 official report, this JP,4-93284,A, a 5-278324 official report, A 6-92011 official report, 
a 6-183134 official report, a 6-297830 official report, It is indicated by a 7-81214 official report, the 7-101142 
official report, the 7-179029 official report, the 7-137431 official report, the international patent public 
presentation WO 94/No. 26530 official report, etc. 

[0079] Although the particle diameter of colloidal silica is 5-100nm, its thing with a particle diameter of 7-30nm 
is usually desirable. 

[0080] The particle silica and colloidal silica which were compounded by the gaseous-phase method may carry 
out cation conversion of the front face, for example, may process a front face by mineral salt, such as aluminum, 
calcium, Mg, and Ba. 

[0081] Also in the above-mentioned opening morphogenetic substance, a particle silica is desirable especially in 
this invention, it is most suitable for performing opening formation of the above [6] especially, and a particle is 
the silica compounded by the gaseous-phase method. 

[0082] A hydrophilic binder is used in order to give the property as a coat to the ink absorption layer of the 
above-mentioned opening mold. 

[0083] Although various kinds of well-known binders used for the ink absorption layer of a swelling mold as these 
binders can be used conventionally, the binder which swells in the early phase where the liquid ink drop which 
reached the target permeated, and does not take up an opening substantially is desirable. Especially a desirable 
hydrophilic binder is polyvinyl alcohol of completeness or partial saponification from this point. In addition, cation 
denaturation polyvinyl alcohol, anion denaturation polyvinyl alcohol, and Nonion denaturation polyvinyl alcohol are 
also contained in polyvinyl alcohol here. 

[0084] Especially as for desirable polyvinyl alcohol, whenever [ saponification ] are 80 or more partial 
saponification polyvinyl alcohol or full saponification polyvinyl alcohol. 

[0085] a comparatively high-polymer thing [ considering the viewpoint in which the polymerization degree of 
polyvinyl alcohol improves coat brittleness ] — good — average degree of polymerization — 1000-5000 — the 
thing of 2000-4000 is used especially preferably. 

[0086] Cation conversion polyvinyl alcohol is polyvinyl alcohol which has the 1-3rd class amino group which is 
indicated by JP,61-10483,A, and the 4th class ammonium in the principal chain of polyvinyl alcohol, or a side 
chain, and it is obtained by saponifying the copolymer of the ethylenic unsaturated monomer and vinyl acetate 
which have a cationic radical. 

[0087] As an ethylenic unsaturated monomer which has a cationic radical For example, TORIMECHIRIH2- 
acrylamide -2, 2-dimethyl ethyl) ammoniumchloride, TORlMECHIRU-(3-acrylamide -3, 3-dimethyl propyl) 
ammoniumchloride, N-vinyl imidazole, N-vinyl-2-methylimidazole, N-(3-dimethylaminopropyl) methacrylamide, 
Hydroxyl ethyl trimethylammonium chloride, TORIMECHIRU-(methacrylamide propyl) ammoniumchloride, N-(1 
and 1-dimethyl-3-dimethylaminopropyl) acrylamide, etc. are mentioned. 



[0088] the copolymer of the ethylenic unsaturated monomer and vinyl acetate which have a cationic radical — 
setting — the ratio of a cation denaturation radical content monomer — vinyl acetate — receiving — 0.1-10- 
mol % — it is 0.2-5-mol % preferably. 

[0089] Although the thing of polymerization degree 500-4000 is used, as for cation denaturation polyvinyl 
alcohol, 1000-4000 are usually desirable. 

[0090] The copolymer of vinyl alcohol which is indicated by the polyvinyl alcohol and JP,61 -237681, A which have 
an anionic radical which is indicated by JP,1-206088,A as anion denaturation polyvinyl alcohol, for example, and 
the 63-307979 official report, and the vinyl compound which has a water-soluble radical, and the denaturation 
polyvinyl alcohol which has a water-soluble radical which is indicated by JP,7-285265,A are mentioned. 
[0091] The polyvinyl alcohol derivative which added a polyalkylene oxide radical which is indicated by JP,7- 
9758,A to a part of vinyl alcohol as Nonion denaturation polyvinyl alcohol, for example, and the block copolymer 
of the vinyl compound and vinyl alcohol which have the hydrophobic radical indicated by JP,8-25795,A are 
mentioned. 

[0092] Although polyvinyl alcohol is mainly used, other hydrophilic binders can also be made to contain as a 
binder of the ink absorption layer of an opening mold. As for other hydrophilic binders, it is desirable that it is 20 
or less % of the weight in general to polyvinyl alcohol. 

[0093] When an ink absorption layer is an ink absorption layer of an opening mold, in the case of the approach 
[5] of differing by the formation approach of an opening and making said opening forming, the weight ratios to the 
hydrophilic binder of a solid-state particle are 6-100 in general, and, in the case of the approach [6] of making 
an opening forming, are 2-10. 

[0094] In the ink jet record form of this invention, a cation mordant is contained with a hydrophilic binder in an 
ink absorption layer. 

[0095] Although the polymer mordant which has the class [ 1st ] - 3rd class amino group and a quarternary- 
ammonium-salt radical can be used as a cation mordant, since there being little discoloration by the passage of 
time and lightest degradation and the mordanting ability of a color are high enough, the polymer mordant which 
has a quarternary-ammonium-salt radical is desirable. 

[0096] A desirable polymer mordant is the homopolymer of the monomer which has a quarternary-ammonium- 
salt radical, a copolymer with other monomers, or a condensation polymerization object. 

[0097] The example of the monomer which has the quarternary-ammonium-salt radical preferably used for below 
is expressed. 
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The example of a polymer mordant of having the quarternary-ammonium-salt radical preferably used for below is 
shown. (A numeric value expresses mol %.) 
[0102] 
[Formula 5] 



Mor- 1 



CH 8 



CH 9 



CH. 

COOCJL-N-CHa 



25 

COOCHa 



CHa 



-^-CH*-C — ^ 



coocaH, 



W^H 1 ^ 30,000 



Mor- 2 



CH 3 



-^ca-c— ^ 



80 CH S 



COOCH 4 -N-CHs 
' & CI 



:h. 



CH 3 



-(-CH 3 -C-^ 



40 

COOQH, 



¥^^a^ 20,000 



Mor- 3 

CH 8 CH» CH, CHa 

-^*-f-^=- -f^-f^r 

©I COOC<H,(n) COOCaHa * 

COOCA-N-CH, *-COOC a H 4 OH 

Cfi® CHa 

w&s&m* 25,000 

Mor— 4 

CH, 



— ^CHa-C ^ 



1( » CHa 



COOC2H 4 -N-CH s 

Cfi© CHa 40,000 



[0103] 
[Formula 6] 



Mor- 5 



CHa CH, 



•«» ch, V ]y28 v | ys 

©1 COOCJUn) COOCJLOH 

COOC*fL-N-CH» 

C& e CH a WOTS* 45,000 

Mor- 6 

CH, CHs CHa 

-fcH,-i-A £cH 2 -C-} — f-Crt-CH-^ £_c Hl -C-^— 

\ j /30 CHs\ I /so \ I /ao V | Ao 

<U^-i-CH. ««~ £j *-COoL.OH 

C£ CH> ¥*SjOT3* 17,000 

Mor - 7 

CH, 



CH, \ I / 30 \ | / 20 

COOCJL-ll-CH^Q^ Q] COOC 4 H,(n) 
C£ e CH, WOTS* 34,000 



Mor- 8 



CHa CHa 

COOC^-N-CH, COOCJ3, CONHC.H.(n) 



C£ e CH, ¥^OTa- 28,000 



[0104] 
[Formula 7] 



Mor- 9 



CHa 



e 



CH» COOCiHs(n) 
©I 

CH a -N-CH, 

CHs 



^OTM* 36,000 



Mor- 10 



CONH 




ioocjtw 



CHa 



CHj-N-CHa 
C4 e CH, 



CHa 



-( ch --¥ h )s- -^Tfc -6**-?-) 



10 

COOC2H4OH 



W-fyft^-M^ 42,000 



Mor- 11 



— ^CH 4 -CH- 



— £cH a -CH^ 

CH, 

COOCaH^N-CH*— <J^> 



Ci e CHa 



CHs 

H,-CH-^— _^-ch 2 -C-^- 



I ,10 
* 

* -COOCaELOH 
19,000 



Mor- 12 



CHs 



-^-CHa-CH— ^ 



65 CH S 
©I 



-{^-CHa-C— ^ 



COOCH^-N-CHs 
C£ e CH, 



35 

COOC«H.><n) 



[0105] 
[Formula 8] 



Mor-.13 



— ^CH a -CH-^- — ^-CH,-CH-^ —^-cit-CH-^- 

CH, COOC<H B (n) 



NHCHj-N-CHs 
C£ Q CH, 



Mor- 14 



-^-fHfc- -f CH '-? H ^T -(-ca-cH-^ 

^^CONHCH, - N - 



C2 ° CH» \ J 



Mor- 16 



-^CH 2 -CH^- — ^-CHa-CH^— — ^-CH a -CH-^- -^-CH*-CH-^ 

CH, O COOCH, 

\ ©I / | \ 

CONHCHa-N-CH, — ^-CH-CHr)— 

Even if a cation mordant is a polymer mordant which consists of a water-soluble polymer, it may be a polymer 
mordant which consists of a latex particle compounded by the emulsion polymerization. When an ink absorption 
layer is an ink absorption layer of a swelling mold and a latex mordant is [ an ink absorption layer ] an ink 
absorption layer of an opening mold again, a water-soluble polymer mordant is desirable. 

[0106] Since a cation site contributes to a water resisting property or damp-proof amelioration effectively since 
condensation with a non-subtlety particle has few cation mordants whose mean molecular weights are 50,000 or 
less, and glossiness cannot deteriorate easily in a water-soluble cation mordant, it is desirable. 
[0107] Desirable average molecular weight is 30,000 or less. The minimum of average molecular weight is 2000 or 
more more nearly about than a water resisting property or a damp-proof viewpoint, although there is especially 
no constraint. 

[0108] A mean molecular weight says the polystyrene reduced property which is the thing of number average 
molecular weight and was calculated from the gel bar MIESHON chromatography here. 
[0109] Although an ink absorption layer changes with concentration, recording density, etc. of a color of 
recording ink further in absorptivity or non-absorptivity, generally as for the amount of the mordant used, a 
swelling mold, an opening mold, and 0.2-1 Og per two of base materials are preferably used for it in 0.5-5g 1m of 
record forms. 

[0110] A record form is an opening mold, when the water-soluble polymer is used as a cation mordant, the ratio 
of a cation mordant and a non-subtlety particle is important, and it is desirable that the ratios of the cation 
mordant to a non-subtlety particle are 0.01-0.3 in a weight ratio. 

[01 1 1] Curl tends to become a problem, when a water resisting property and damp-proof effectiveness tend to 
become inadequate and 0.3 is exceeded in the case of less than 0.01. 

[01 12] In this invention, it is required to make the film surface pH by the side of the recording surface of an ink 
jet record form into a specific value (3 or more [ i.e., ]) and 5 or less range. 

[0113] In the record form of this invention, since the film surface pH by the side of the recording surface of an 
ink jet record form was selected to the specific value, a best water resisting property and best moisture 
resistance can be acquired by use of the cation mordant of the need minimal dose, the amount of the cation 
mordant used can be pressed down to the minimum, and it can prevent the defect by abundant use of a cation 
mordant arising. 



[0114]ln case ink jet record is carried out although a water resisting property and moisture resistance improve 
sharply when a film surface pH is less than three, the moment recording ink contacted the record form front 
face, a color condenses, or a color deposits on a front face by the passage of time after record, the good 
maximum concentration is not obtained or a poor color tone is caused. 

[01 15] When a film surface pH exceeds 5, a water resisting property and moisture resistance become 
inadequate, and a damp-proof fall is especially large. 

[0116] When the film surface pH exceeded 5 and it is saved under highly humid after printing, the mobility of a 
color increased with the moisture incorporated in the ink absorption layer, and although the reason a film surface 
pH affects moisture resistance is not certain, even if the thione mordant contains, I think that a color will spread. 

[0117] The blot after this printing tends to take place by the time of the high-boiling point organic solvent of 
hydrophilic properties, such as a glycerol and a diethylene glycol, which it is more more remarkable to save under 
highly humid from immediately after printing, and is contained in recording ink having not evaporated from a coat. 

[0118] When saved under highly humid, in order for each dot printed with the ink jet printer to pass and to 
spread in the time, it appears as concentration change especially in the highlights section or a middle 
concentration region. 

[0119] Since it is thought that a film surface pH will change when it dips underwater, the reason a film surface 
pH affects a water resisting property is not certain, but when a film surface is specific pH, even if a color dyes 
to a mordant firmly and is dipped underwater, the thing which outflow-comes to be hard is presumed. 
[0120] Setting to this invention, a film surface pH is a J.TAPPI paper pulp test method. According to the 
approach of a publication, the front face pH measured after 30 seconds is said to No.49 using distilled water. 
[0121] It is the approach of setting pH of the coating liquid which forms ** ink absorption layer as the value 
which was able to be decided beforehand as an approach of adjusting a film surface pH to the range of this 
invention (3 or more [ i.e., ]), and 5 or less, and setting to the target pH after spreading desiccation. 
** How to carry out the OBAO coat of the liquid of suitable pH, to dry and to acquire the target pH after 
spreading desiccation of an ink absorption layer. 

** How to dip and dry in the water solution of suitable pH after spreading desiccation of an ink absorption layer. 
**** is mentioned. 

[0122] Considering the point that the manufacture approach is simple among the approaches of the above- 
mentioned ** - **, the approach of ** is desirable. 

[0123] ** When enforcing an approach, pH of coating liquid and pH of the film surface of a dry paint film are 

required in order that asking for pH of coating liquid and relation with a film surface pH by experiment etc. 

beforehand since it is not necessarily in agreement may make it the target film surface pH. 

[0124] Accommodation of a film surface pH is performed combining various kinds of acids or alkali suitably. 

[0125] As an acid, organic acids, such as inorganic acids, such as a hydrochloric acid, a nitric acid, a sulfuric 

acid, and phosphoric acid, an acetic acid, a citric acid, and a succinic acid, are used, and hydroxylation 

NATORIMU, a potassium hydroxide, a calcium hydroxide, aqueous ammonia, potassium carbonate, a sodium 

carbonate, trisodium phosphate, triethanolamine, etc. are used as alkali, for example. 

[0126] Otherwise in an ink absorption layer, various additives can be added. Hereafter, it explains. 

[0127] In the ink absorption layer of the record form of this invention, the hardening agent which can construct a 

bridge in a hydrophilic binder can be added. 

[0128] When an ink absorption layer is an ink absorption layer of a swelling mold, since the rate of absorption of 
ink falls notably by dura-mater-izing, the amount of the hardening agent used should be made the minimum. 
[0129] Since ink rate of absorption is improved by dura-mater-izing when an ink absorption layer is an ink 
absorption layer of an opening mold, it is desirable to construct a bridge in a hydrophilic binder. Ink rate of 
absorption is improved by carrying out the dura mater of the hydrophilic binder, because the bloating tendency 
over the liquid ink of a hydrophilic binder is controlled and lock out of an opening is prevented. 
[0130] A hardening agent is a compound which has the various functional groups which the hydrophilic binder 
has, and the radical which can react, for example, is a compound which has an epoxy group, a formyl group, an 
ethylene imino group, an activity vinyl group, etc. 

[0131] Although the addition of a hardening agent changes greatly with differences in an ink absorption layer like 
the above, in a swelling mold, it is 5~500mg per hydrophilic binder 1g in 0.1-20mg per hydrophilic binder 1g, and 
an opening mold. 

[0132] In polyvinyl alcohol desirable as a hydrophilic binder used by this invention, it is desirable to add a way 
acid and/ or way sand as a hardening agent The amount of a way acid and/or the way sand used is 50-500mg 
per polyvinyl alcohol 1g. 

[0133] In addition to the above, for example, an ultraviolet ray absorbent given in JP,57-74193,A, a 57-87988 
official report, and a 62-261476 official report, JP,57-741 92,A, a 57-87989 official report, a 60-72785 official 



report/The fading inhibitor indicated by a 61-146591 official report, JP, 1-95091, A, the 3-13376 official report, 

etfc., An anion, a cation or the various surfactants of non-ion, JP,59-42993,A, The fluorescent brightener 

indicated by a 59-52689 official report, a 62-280069 official report, a 61-242871 official report, JP,4-219266,A, 

etc., Various well-known additives, such as lubricant, such as a defoaming agent and a diethylene glycol, 

antiseptics, a thickener, an antistatic agent, and a mat agent can also be made to contain. 

[0134] The ink jet record form of this invention may have the ink absorption layer more than two-layer in the 

same base material side. In this case, an ink absorption layer may be an ink absorption layer of a swelling mold, 

or may be an ink absorption layer of an opening mold. 

[0135] The following are mentioned as an example of concrete lamination. 

** The record form which consists only of the ink absorption layer of an opening mold (the multistory 
configuration of the ink absorption layer of an opening mold is included.). 

** The record form which consists only of the ink absorption layer of a swelling mold (the multistory 
configuration of the ink absorption layer of a swelling mold is included.). 

** The record form which the ink absorption layer of a swelling mold is prepared in a lower layer, and has the ink 
absorption layer of an opening mold in the upper layer (the case where each layer has become more than two- 
layer is included.). 

** The record form which the ink absorption layer of an opening mold is prepared in a lower layer, and has the 
ink absorption layer of a swelling mold in the upper layer (the case where each layer has become more than two- 
layer is included.). 

[0136] In the ink jet record form of this invention, in order to adhere at the time of laying on top of the opposite 
side immediately after curl prevention and printing and to aim at prevention of a ** ink imprint, as for an ink 
absorption layer, it is desirable to prepare the back layer of various classes. 

[0137] Although a back layer changes also with the class of base material, thickness, and the configuration and 
thickness of an ink absorption layer, generally a hydrophilic binder and a hydrophobic binder are used as a binder. 
The range of the thickness of a back layer is usually 0.1-10 micrometers. 

[0138] Moreover, it can adhere to a back layer as other record forms, and a front face can be split-face-ized to 
prevention, amelioration of note nature, and a pan for amelioration of the conveyance nature within an ink jet 
recording device. The organic or inorganic particle whose particle size is 2-20 micrometers can be used for 
split-face-ization. 

[0139] Next, when carrying out ink jet record using the record form of this invention, the aquosity recording ink 
to be used is explained. 

[0140] Aquosity recording ink usually consists of an additive of water soluble dye and a solvent object, and 
others. Although water soluble dye, such as direct dye used by well-known ink jet record as water soluble dye, 
acid dye, basic dye, reactive dye, or a food dye, can be used, direct dye or acid dye is desirable. 
[0141] Although the solvent of aquosity recording ink makes water a subject, when recording ink dries, a color 
deposits, and in order to prevent starting blinding in a nozzle tip or an ink supply path, a high-boiling point 
organic solvent with the boiling point liquefied above about 120 degrees C is usually added at a room 
temperature. It is required that it should have vapor pressure with far lower required therefore than water having 
the operation which prevents that formed elements, such as a color, deposit when water evaporates, and a big 
and rough sludge generates a high-boiling point organic solvent Moreover, the miscibility over water needs to be 
high. 

[0142] As a high-boiling point organic solvent used for such the purpose For example, ethylene glycol, propylene 
glycol, a diethylene glycol, Triethylene glycol, a glycerol, the diethylene-glycol monomethyl ether, The 
diethylene-glycol monobutyl ether, the triethylene glycol monobutyl ether, The glycerol monomethyl ether, 1 and 
2, 3-butane triol, 1 and 2, 4-butane triol, 1, 2, 4-** NTAN triol, 1 and 2, 6-hexane triol, thiodiglycol, 
triethanolamine, a polyethylene glycol (average molecular weight is about 300 or less), etc. are mentioned. 
Moreover, dimethylformamide, N-methyl pyrrolidone, etc. can be used also besides having described above. 
[0143] Also in the high-boiling point organic solvent of these many, the low-grade alkyl ether of polyhydric 
alcohol, such as polyhydric alcohol, such as a diethylene glycol, triethanolamine, a glycerol, and triethanolamine, 
and the triethylene glycol monobutyl ether, etc. is desirable. 

[0144] As an additive of others which water color ink contains, a pH regulator, a sequestering agent an 
antifungal agent a viscosity controlling agent, a surface tension regulator, a wetting agent a surfactant a rusr- 
proofer, etc. are mentioned, for example. 

[0145] Water color ink is the purpose which wettability to a record form is made [ purpose ] good, or stabilizes 
the regurgitation from an ink jet nozzle, and it is desirable in 25 degrees C to have the surface tension of 28 - 
40 dyne/cm within the limits preferably 25 to 50 dyne/cm. 

[0146] Moreover, in 25 degrees C, 2 - 10cp is desirable still more desirable, and the viscosity of water color ink 
is usually 2.5 - 8cp. 

[0147] In the ink jet record approach of this invention, it is desirable in the effectiveness of this invention to 



make pH of recording ink into 3 or more and 8 or less to that of the maximum ********. 

[0148] By making pH of recording ink or less into eight, it is recorded in the environment where relative humidity 
exceeds 80% especially when it combines with the ink jet record form of this invention, and when saved in the 
condition as it is, the amelioration effectiveness over moisture resistance becomes large. 

[0149] If pH of recording ink becomes less than three, the stability of water soluble dye falls, and it will become 
or will become easy to corrode for blinding a lifting and the quality of the material of the various kinds in the ink 
liquid supply path in an ink jet printer which becomes empty. 
[0150] Furthermore, pH of desirable recording ink is 3.5-7. 

[0151] When the capacity of the liquid ink drop breathed out from an ink nozzle is 1-30pL, since the diameter of 
a dot with a diameter of about 20-60 micrometers is obtained in the record paper, it is desirable. The color-print 
printed with such a diameter of a dot gives a high-definition image. Furthermore, the capacity of a desirable 
liquid ink drop is 2-20pL. 

[0152] Moreover, at least, when carrying out ink jet record by the recording method using the aquosity recording 
ink which is two kinds from which concentration differs more than twice in a Magenta and cyanogen, since low- 
concentration ink is used, it is hard coming to carry out discernment of a dot in the highlights section, but also 
when this recording method is used, these faults do not produce this invention. 

[0153] In the ink jet record approach, various kinds of well-known methods can be conventionally used as the 
record approach. The detail of the record approach is indicated by the trend (the volume for Koichi Nakamura, 
March 31, Heisei 7, the Japan science-information incorporated company issue) of for example, an ink jet record 
technique. 



[Translation done.] 



* NOTrCES * 

t 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] This invention is not limited by these examples although an example explains this invention concretely 
below. 

[0155] The paper base material which covered both sides of the stencil paper for photographs of example 1160 
g/m2 with polyethylene (the polyethylene layer which contains an anatase mold titanium dioxide with a thickness 
of 35 micrometers 13% of the weight is formed in the recording surface side.) As for thickness, a polyethylene 
layer is formed in a rear-face side by 25 micrometers, and the back layer which makes a mat agent the silica 0.6 
g/m2 and whose mean diameter are about 13 micrometers, and contains it two times 0.3 g/m is formed on it by 
making Tg=65 degree C acrylic latex resin into solid content It prepared. 

<Production of coating liquid 1— 1> In 900ml of pure water, it added, while the mean diameter of a primary particle 
agitated 180g of particle silica powder compounded by the gaseous-phase method which is about 7nm with the 
high-speed homogenizer, and the silica water dispersion was produced. Next, in this silica water dispersion, 
100ml of 25% water solutions of instantiation mordant Mor-1 (cation mordant) was added, the high-speed 
homogenizer distributed for 30 minutes, and pale clear dispersion liquid were obtained. Next, average degree of 
polymerization added 1ml of 10% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 
300, and average degree of polymerization added gradually further 530ml (ethyl acetate is contained 4% of the 
weight) of 5% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 3500. Subsequently, 
40ml of borated water solutions was added 4% as a hardening agent, and 20ml ethanol was added, and the 
coating liquid 1-1 which adds 50ml of gelatin water solutions 10%, and forms the ink absorption layer of an 
opening mold further was produced. 

<Production of the record form 1-1> The coating liquid 1-1 warmed at 40 degrees C was applied so that humid 
thickness might be set to 260 micrometers at the recording surface side of the paper base material which 
covered above-mentioned both sides with polyethylene, and it cooled so that spreading coat temperature might 
become 15 degrees C or less (for 20 seconds). Subsequently, the 40-degree C wind was sprayed for the 30- 
degree C wind for 60 seconds for 60 seconds, for 1 20 seconds and a 35 more-degree C wind were sprayed for 
60 seconds and for a 50-degree C wind one by one for 60 seconds, the 25-degree C wind was dried, further, 25 
degrees C and the ambient atmosphere of 50% of relative humidity were passed for 1 20 seconds, gas 
conditioning was carried out, and the record form 1-1 was produced. 
[0156] The film surface pH of the obtained record form 1-1 is shown in Table 1. 

<Production of the record form 1-2 to 1-5> pH of coating liquid 1-1 was changed using the nitric acid or the 
sodium hydroxide, and the record form 1-2 to 1-5 as well as the record form 1-1 was produced. 
[0157] The film surface pH of the obtained record form 1-2 to 1-5 is shown in Table 1. 
[0158] About the obtained record form 1-1 to 1-5, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated by the following. 
**1** Void volume Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) were 
used, and the amount of transition for [ contact time ] 2 seconds (ml/m2) was calculated as void volume. 
**2** Ink absorptivity Kumagaya Riki Kogyo K.K. make and a Bristow testing-machine II mold (pressure type) 
were used, and contact time calculated ink absorptivity from the amount of transition in 0.5 seconds (ml/m2). 
**3** The specular gloss was measured 75 degrees with the deflection photometer (VGS-101DP) by glossiness 
Nippon Denshoku Industries Co., Ltd. 

**4** The sample of A5 size was left for 30 minutes by the environment where curl 23degree C and relative 
humidity are 20%, and the environment where 30 degrees C and relative humidity are 80%, and the height of four 
corners was measured by them, they were asked for the average, and curl was evaluated by them. When a 
recording surface was turned up, a record form was laid on a base, the edge of a record form was higher than 
the base top, + and a recording surface were turned down, a record form was laid on a base, and the edge of a 
record form was higher than the base top, the height of curl was displayed as - If there is this height by 
**10mm or less, it will be satisfactory in general practically. 

[0159] **5** The on-demand mold ink jet printer was used for the waterproof record form, and it printed so that 
reflection density might be set to about 1.0 with the recording ink of the Magenta ink of the following 



presentation. After printing, after being immersed into pure water at the room temperature for 12 hours, 
reflection density was measured again. 

[0160] The survival rate of the reflection density after immersion was searched for from the reflection density 
before being immersed in pure water, and it considered as the water resisting property. 
(Presentation of the recording ink of Magenta ink) 

Pure water 75ml Diethylene glycol 10.3g Glycerol 7.3g C9H19O(CH2OCH2O)10H 0.05g DirectRed227 After 1.7g 
sodium hydroxide / sulfuric acid adjusts to pH=5.0**0.1, 100ml is made with pure water. 

**6** The on-demand mold ink jet printer was used for the damp-proof record form under 23 degrees C and the 
environment of 80% of relative humidity, and it printed so that reflection density might be set to about 0.5 with 
the recording ink of the Magenta ink of the above-mentioned presentation. It was left in the state of [ as it is ] 
after printing for 48 hours. The rate of change (with no concentration change of 0%) of the reflection density 
after the neglect to the reflection density immediately after printing was investigated, and it considered as 
moisture resistance. 

**7** The on-demand mold ink jet printer was used for the light-fast record form, and it printed so that 
reflection density might be set to about 1.0 with the recording ink of the Magenta ink of the above-mentioned 
presentation. The reflection density after 100-hour Mitsuteru putting and an optical exposure was measured in 
the printed record form using xenon fade meter, and it asked for the ratio of the reflection density after the 
optical exposure to the reflection density before an optical exposure as a coloring matter survival rate, and 
considered as lightfastness. 

**8** The on-demand mold ink jet printer was used for the maximum-density record form, it printed on the 
conditions from which the maximum density of a Magenta is obtained with the recording ink of the Magenta ink 
of the following presentation, the reflection density was measured, and it considered as maximum density. 
.0161] The above result was shown in Table 1. 
[0162] 
[Table 1] 
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[0163] The result of Table 1 shows improving both moisture resistance and a water resisting property, without 
the record form 1-2 to 1-4 which adjusted the film surface pH to the range of 3-5 almost having a bad influence 
on void volume, ink absorptivity, glossiness, curl, and lightfastness. 

[0164] On the other hand, the record form 1-1 whose film surface pH is 5.5 is inferior, although a water resisting 
property is low a little and especially moisture resistance contains the cation mordant Moreover, the remarkable 
fall of the maximum concentration expected to follow a water resisting property and moisture resistance on 
crystallization of a color although the record form 1-5 which set the film surface pH to 2.5 is excellent is 
accepted. 

[0165] The record form 2-1 to 2-5 which has the film surface pH which shows example-2 instantiation mordant 
Mor-1 for an instantiation mordant in Table 2 like an example -1 except having changed into Mor-4 was 
produced. About the obtained record form 2-1 to 2-5, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated like the example -1. 
The obtained result is shown in Table 2. 
[0166] 
[Table 2] 



r 


RiSpH 








* — ;v (ma) 


it** 

(%) 


fti9£ 

(%) 


(%) 




23^/2096 


30^/8096 


2 - 1 


itt&m 


5.7 


39.0 


26.0 


63.6 


+ 6.5 


-5.0 


86.2 


+ 22 


70 


2.02 


2-2 




4.6 


38.5 


26.5 


64.1 


+ 7.0 


-6.6 


91.2 


+ 6 


69 


2.01 


2-3 




4.2 


38.0 


25.5 


64.3 


+ 7.6 


-6.6 


94.4 


+ 2 


68 


2.01 


2-4 




3.7 


38.5 


26.0 


63.7 


+ 6.5 


-5.0 


96.2 


+ 2 


68 


1.97 


2-5 




2.6 


38.5 


24.5 


64.2 


+ 7.5 


-6.5 


97.3 


+ 2 


64 


1.65 



[0167] Also when a cation mordant is changed into instantiation mordant Mor-4 which are a cation monomer 
homopolymer from the result of Table 2, it turns out that the same effectiveness as an example -1 is acquired. 
[0168] Although a curl property falls a little as compared with instantiation mordant Mor-1 when instantiation 
mordant Mor-4 are used, a water resisting property and moisture resistance are improving. 
[0169] While the mean particle diameter of an example-3 production of coating liquid 3-1 > primary particle 
added 100ml of pure water to 900ml of 20% colloidal silica water solutions which are about 20nm and agitated 
with the high-speed homogenizes 150ml of 25% water solutions of instantiation mordant Mor-1 was added, the 
high-speed homogenizer distributed for 30 more minutes, and pale clear dispersion liquid were obtained. Next, 
average degree of polymerization added 2ml for 1 0% polyvinyl alcohol water solution whenever [ saponification / 
whose ] is 88% by 300, and average degree of polymerization added gradually further 650ml (ethyl acetate is 
contained 4% of the weight) of 5% polyvinyl alcohol water solutions whenever [ saponification / whose ] is 88% by 
3500. Subsequently, 40ml of borated water solutions was added 4% as a hardening agent, and 20ml ethanol was 
added, and the coating liquid 3-1 which adds 50ml of gelatin water solutions 10%, and forms the ink absorption 
layer of an opening mold further was produced. 

<Production of the record form 3-1 to 3~5> Using the above-mentioned coating liquid 3-1, like the example -1, 
it dried and the record form 3-1 which has spreading and the film surface pH shown in Table 3 was produced on 
the base material used in the example -1. Furthermore, the record form 3-2 to 3-5 to which the film surface pH 
was changed like the example -1 so that it might become as [ show / in Table 3 ] was produced. 
[0170] About the obtained record form 3-1 to 3-5, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated like the example -1. 
The obtained result is shown in Table 3. 
[0171] 
[Table 3] 
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[0172] Although void volume falls when it replaces with the silica compounded by the gaseous-phase method 
and colloidal silica is used from the result shown in Table 3, it turns out that a water resisting property and 
moisture resistance are improved without the record form 3-2 to 3-4 which set the film surface pH to 3-5 like 
the example -1 reducing the maximum concentration. 

[0173] It replaced with the particle silica powder compounded by the gaseous-phase method the mean particle 
diameter of a 41st [ -] example particle is about 7nm, and the record form 4-1 to 4-3 as well as the record form 
1-3 of an example -1 was produced except having used the particle silica powder compounded by the gaseous- 
phase method the mean particle diameter of a primary particle is 12nm, 20nm, and 50nm. 

[0174] Moreover, it is the following mordant about instantiation mordant Mor-1. - The record form 4-4 and 4-5 
were produced like the record form 1-3 of an example -1 except having changed into A and -B 
[0175] 
[Formula 9] 
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The film surface pH of the obtained record form 4-1 to 4-5 is shown in Table 4. 

[0176] Moreover, void volume, ink absorptivity, glossiness, curl, a water resisting property, moisture resistance, 
lightfastness, and maximum density were evaluated like the example -1 about the obtained record form 4-1 to 
4—5. The obtained result is shown in Table 4. 
[0177] 
Table 4] 
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[0178] As shown in Table 4, it has a high water resisting property and high moisture resistance, without neither 
of the record form 4-1 to 4-5 reducing curl, lightfastness, and the maximum concentration. 

[0179] Moreover, if the mean particle diameter of the primary particle of the particle silica powder compounded 
by the gaseous-phase method increases, void volume and glossiness will fall gradually, and it turns out that the 
mean particle diameter of the primary particle of a desirable silica is about 30nm or less. 
[0180] Moreover, when what has molecular weight high as a mordant is used, it turns out that gloss falls 
gradually. The minute aggregate has occurred in the coating liquid used for producing the record form 4-4 and 4- 
5, and this caused the gloss fall. 

[0181] The record form 5-1 to 5-4 as well as the record form 1-3 of an example -1 was produced except having 
changed the ratio of the particle silica (silica) compounded by the example-5 gaseous-phase method, and 
polyvinyl alcohol (PVA), as shown in Table 5. 

[0182] The film surface pH of the obtained record form 5-1 to 5-4 is shown in Table 4. 

[0183] Moreover, void volume, ink absorptivity, glossiness, curl, a water resisting property, moisture resistance, 
lightfastness, and maximum density were evaluated like the example -1 about the obtained record form 5-1 to 
5-4. The obtained result is shown in Table 5. 

[0184] Moreover, the film surface pH of the record form 1-3, void volume, ink absorptivity, glossiness, curl, a 

water resisting property, moisture resistance, lightfastness, and maximum density were shown in Table 5 for 

reference. 

[0185] 

[Table 5] 
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[0186] As shown in Table 5, it has a high water resisting property and high moisture resistance, without neither 
of the record form 5-1 to 5-4 reducing curl, lightfastness, and the maximum concentration. 
[0187] Although void volume becomes large and ink absorptivity is improved, a minute crack generates the 
record form 5-1 which made ten or more the ratio to the polyvinyl alcohol of the particle silica powder 
compounded by the gaseous-phase method on the whole surface, and gloss is falling. Moreover, void volume is 
falling in the record form 5-4 which made two or less the ratio to the polyvinyl alcohol of the particle silica 
powder compounded by the gaseous-phase method. 

[0188] The coating liquid 6-1 containing the component below per [ example-6 production of coating liquid 6- 
1> coating liquid 1L ] was produced. 
.[0189] 

Acid-treatment gelatin 38g Polyvinyl pyrrolidone (K-90) 12g Polyethylene oxide (average molecular weight = 
about 150,000) 10g Mordant (instantiation mordant Mor-1 5) 32g Cationic fluorescent brightener 0.1g Hardening 
agent (H-1) :(H-1) pentane [ 1 and 5-diglycidyl-3-hydroxy ] production of the record form 6-1 > 0.2g the 
obtained coating liquid 6-1 The paper base material which covered both sides of the stencil paper for 
photographs of 150 g/m2 with polyethylene (the polyethylene layer which contains an anatase mold titanium 
dioxide with a thickness of 35 micrometers 13% of the weight is formed in the recording surface side) A 
polyethylene layer with a thickness of 25 micrometers should be formed in a rear-face side, and let on it the 
silica gelatin 2.2g and whose mean particle diameter are about 2 micrometers be a mat agent. The back layer 
contained two times 0.1 g/m is formed. After applying and carrying out a cooling set so that humid thickness 
may turn to 120 micrometers at a recording surface side, it dried and the record form 6-1 was obtained. 
[0190] The film surface pH of the obtained record form 6-1 is shown in Table 6. 

<Production of the record form 6-2 to 6-5> pH of coating liquid 6-1 was changed using the nitric acid or the 
sodium hydroxide, and the record form 6-2 to 6-5 as well as the record form 6-1 was produced. 
[0191] The film surface pH of the obtained record form 6-2 to 6-5 is shown in Table 6. 

[0192] Moreover, glossiness, curl, a water resisting property, moisture resistance, lightfastness, and maximum 
density were evaluated like the example -1 about the obtained record form 6-1 to 6-5. The obtained result is 
shown in Table 6. 
[0193] 
[Table 6] 
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The result of Table 6 shows that the same effectiveness as the ink absorption layer of an opening mold is 
acquired even if it is the case where an ink absorption layer is a swelling mold. 

[0194] Except that the amount of example-of comparison 1 instantiation mordant Mor-1 is changed as shown in 
Table 7, and it was made for a film surface pH to come to show in Table 7, the record form 7-1 to 7-3 as well as 
the record form 1-1 of an example -1 was produced. In addition, it was made for the coverage of the particle 
silica powder compounded by the gaseous-phase method and polyvinyl alcohol to become fixed. Therefore, it 
follows on making the amount of instantiation mordant Mor-1 increase, and thickness is thick. 



[0195] The film surface pH of the obtained record form 7-1 to 7-3 is shown in Table 7. 
[€?1 96] About the obtained record form 7-1 to 7-3, void volume, ink absorptivity, glossiness, curl, a water 
resisting property, moisture resistance, lightfastness, and maximum density were evaluated like the example -1. 
The obtained result is shown in Table 7. 

[0197] Moreover, the amount of mordants of the record form 1-1, a film surface pH, void volume, ink 
absorptivity, glossiness, curl, a water resisting property, moisture resistance, lightfastness, and maximum density 
were shown in Table 7 for reference. 
[0198] 
[Table 7] 





(ml) 


pH 




KiRtt 




ft — A/ (mm) 


(94) 


(%) 


(%) 








23t/20» 


30^/80% 


1 - 1 


JtttM 


100 


5.5 


38.0 


24.0 


62.0 


+ 3.0 


-3.0 


83.4 


+'25 


72 


2.09 


7 - 1 




150 


5.6 


36.5 


22.5 


63.2 


+ 9.5 


-6.6 


87.0 


+ 21 


60 


2.08 


7-2 


JtttM 


200 


5.6 


36.0 


20.5 


63.7 


+ 145 


-10.0 


91.3 


+ 15 


51 


2.06 


7-3 




30Q 


5.7 


32.5 


18.0 


64.1 


+ 21.0 


-15.0 


92.2 


+ 11 


37 


2.08 



[0199] As shown in Table 7, even when a film surface pH is five or more, if the quantity of the amount of a 
cation mordant is increased, a water resisting property and moisture resistance will improve greatly, but when it 
is made five or less film surface pH, moisture resistance cannot be improved to like. Moreover, if the quantity of 
the amount of a cation mordant is increased, curl will become large and lightfastness will get worse rapidly. 
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[Filing Date] November 26, Heisei 13 (2001. 11.26) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The ink jet record form characterized by for at least one-layer ink absorption layer prepared on the 
hydrophobic base material having contained the non-subtlety particle in the cation mordant and list which have 
mordacity to a hydrophilic binder and an anionic color, and forming the opening, containing a hardening agent 
further, and making the film surface pH by the side of the recording surface of an ink absorption layer into 3 or 
more and 5 or less. 

[Claim 2] The ink jet record form according to claim 1 with which said hydrophilic binder is characterized by 
being polyvinyl alcohol and its derivative. 

[Claim 3] The ink jet record form according to claim 1 or 2 with which said non-subtlety particle is characterized 
by the mean particle diameter of a primary particle being a non-subtlety particle 30nm or less. 
[Claim 4] The ink jet record form according to claim 1 to 3 with which said hardening agent is characterized by 
being a way acid or way sand. 

[Claim 5] The weight ratio to said hydrophilic binder of said non-subtlety particle is an ink jet record form 
according to claim 1 to 4 characterized by being 2-10. 

[Claim 6] The ink jet record form according to claim 1 to 5 characterized by said non-subtlety particles being at 
least one sort of non-subtlety particles chosen from the silica compounded by the gaseous-phase method, 
colloidal silica, an alumina, and hydrated alumina. 

[Claim 7] The ink jet record form according to claim 1 to 6 with which said cation mordant is characterized by 
being a with an average molecular weight of 50,000 or less water-soluble mordant. 

[Claim 8] The ink jet record form according to claim 1 to 7 with which the amount of said cation mordant is 
characterized by being 0.01-0.3 in a weight ratio to a non-subtlety particle. 

[Claim 9] The ink jet record approach that pH is characterized by what is recorded with the recording ink it is 



[ recording ink ] 3 or more and 8 or less at an ink jet record form according to claim 1 to 8. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0024] 

[Means for Solving the Problem] The above-mentioned purpose of this invention, 

(1) The ink jet record form characterized by for at least one-layer ink absorption layer prepared on the 
hydrophobic base material having contained the non-subtlety particle in the cation mordant and list which have 
mordacity to a hydrophilic binder and an anionic color, and forming the opening, containing a hardening agent 
further, and making the film surface pH by the side of the recording surface of an ink absorption layer into 3 or 
more and 5 or less. 

(2) An ink jet record form given in the above (1) said whose hydrophilic binder is characterized by being polyvinyl 
alcohol and its derivative. 

(3) The above (1) said whose non-subtlety particle is characterized by the mean particle diameter of a primary 
particle being a non-subtlety particle 30nm or less, or an ink jet record form given in (2). 

(4) An ink jet record form given in either of above-mentioned (1) - (3) to which said hardening agent is 
characterized by being a way acid or way sand. 

(5) The weight ratio to said hydrophilic binder of said non-subtlety particle is an ink jet record form given in 
either of above-mentioned (1) - (4) characterized by being 2-10. 

(6) said less — subtlety — a particle — a gaseous phase — a method — compounding — having had — a 

silica — colloidal silica — an alumina — and — hydrated alumina — inside — from — choosing — having had - 

- at least — one — a sort less — subtlety — a particle — it is — things — the description — ** — 

carrying out — the above — ( — one — ) - ( — five — ) — either — a publication — an ink jet — record — a 
form . 

(7) An ink jet record form given in either of above-mentioned (1) - (6) to which said cation mordant is 
characterized by being a with an average molecular weight of 50,000 or less water-soluble mordant. 

(8) An ink jet record form given in either of above-mentioned (1) - (7) to which the amount of said cation 
mordant is characterized by being 0.01-0.3 in a weight ratio to a non-subtlety particle. 

(9) The above (1) The ink jet record approach that pH is characterized by what is recorded with the recording 
ink it is [ recording ink ] 3 or more and 8 or less at an ink jet record form given in either of - (8). It is alike and is 
attained more. 



[Translation done.] 
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[o o 6 2] &mm<D'<>i?ymmKt3^x, ®bk® 

SI«**150%JM±, WK,200%JK±fc-r*Cfctf« x ^ 
CO 0 6 3] HfMRfi^ig^S-erTffiHffllfiD-O^iR 
[0 0 6 4] ±IBB»-effl^5n**lt««»?<DWi:b 

[0 0 6 5] ajHWRISfiPtt. /Vf y^-itHc 1 33Ctt?<0 
[0 0 6 6] W&^&^CDflJfcLTfcJ:, ^'JX^IxV, 

#u*fbe-;p. ^'Jiitti-'jfx £fci±c 
[0067] nmncts^xtt, n^gmmbmznz 

[0 0 6 8] ±aa»«f»K ; ?tt, 1 *ttTp©l£g**30iiiii 

««tt?<0 l^e? O«LSt±20ndMTtf*«o 
[0 0 6 9] lJJCH^O^ttS^aOni^ifflAStt?* 40 

^ffl b /c«i=r, zWSttsJ? >J >«gyW i: K 

[0070] 1 ^m.^'om.moDTmi'tnizm^nrj:^ 
[0071] mmmm^^mnmit. e?^©t>©& 
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[0 0 7 2] ftUSKfSi&^fc 1 ^Mft^tD^fig 

J^aOndUTOftlWRtt? £ ¥^ffig^30ii^U:Oftt«« 

%«Ti:-T 3 c fc*<0S L < , 20S»%fitT# J: 0 »S 

[0073] a*©*»^ii«>wBjs*ns, »b^b^ 
m#mm^tvrit. ^mmic£ v nrmn 

?i/V n n y tf 7 5 $ fctt7/I/ 5 

[0 0 7 4] *«Wfcfi^T»SL<ffl«,'>6nS7;l/5 
^SfcttT/l/^zMWIfcfciu ¥@#3~10nmT', 
«©ftl^0 . 2~ 2 ml/ g T*fe S^?LK7;b 5 fctt* 

[0 0 7 5] 7;l/5-7-Sfct±77l/5-7-7jCBl»i, igUtt 
[0 0 7 6] ^fflHfelcJ; D-fr^SnfcfRtt^^y *tt, 

a#, mmimm^m^tfmmtmcm'uxmm^x 

#* 21 £#T*£, 1 ym.TVm^W* 5~500nm(D^y 

f±, B*7xD->*;Hi©Si©7in> 7 ;Wfe5 t , 
[0 0 7 8] *^0St<ffl^^n53n^^> 
y*(±> a«^-h'J^A%»SSfcJ:oTa»»Lfc*), 

-r^vxawKJi^aa^^feD LTf#?.ns~>-y*y 

J'UAt'f^^iy h8B»fflilil£te«efflf SCfcJ*. ffl 
*-l£, ^8857-14091^^ |rI60-219083^$B, |rI6 
0-219084^^. |S]61-20792^$8. 15)61-188183^ 

IrI63-17807^$S, RIWBI 3 P4-93284^«, |S|5-2 
78324^^ [16-9201 l^$g, |5]6- 183 134#&$8, H 
6-297830^Si, 1117-81214^18, |Wl7-101142^ 
fg, [Hl7-179029^fS, 197-137431^48, R?>*B[S# 

WW 0 94/26530^^8 * if fCfSK * tl T V ^ -5 „ 

[0079] 3D^^y*<Dfifatt, am, 5— 

lOOnmT'fe^^, 7 ~30nm<Dt, CD 

[0080] ««tt»cj:»)'frj««nfcaett : ?s/y*-«f>3 

<, ^J^tf, Al, Ca, MgMB am<DMt&mxm 
[00 8 1] ±f2^PI»^M<DffT'fe, *^B^(c^^ 
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Ttt«e?^y**m:fiF8:L<» ^T'tMsB [6] <D 
[0 0 8 2] ±EfflHffl!0-f y^RlRWtettfiyat LT 
[0 0 8 3] cne><0/W>^— fcLTti^jBSO'TV 

U £— ;b7;l/3— Wfttf/— *>«tt#U l£^/l/7;l/3 
[00 8 4] #fc#$Lv^y tr^;l/7';l/3— /Wi, <5r 

[0 0 8 5] tf'J V—frTfrx—tUDn-it&lt, &ma 20 

W-iSmSmtt 1000—5000. «FfC»*b<t±2000~ 
4000CO t> CD tfffl n« o 
[0 0 8 6] *f^>'^y e-;l/7;P3-;l/fctt, 
Mx.lf, ! RFWBB61-10483^^{CfH»?nTV>^«t-5 

mi~3^75yg j f>m4ia7VHE^.^Aa^5j?u 

t(ci«3#e.n« 0 30 
[0087] jj/^vea^^rsx^-u^tt^iajfti* 

5K-2, 2->^^;l/:n^;|,) 7>*^Z^n^ 
F> h'J^f;!/- (3-7^'J;l/75 F-3. 3-^y 

N-lf^;l/-2-y?M^52V-;k N 
- (3 y?-;l/7 5 y p<^i"J;b75h\ 

^•>A^D^-r h\ N- (1, 1 -i/t^fr-Z-i/* 40 
[0 0 8 8] 2>X.rU>&^ffiftlM 

m^mmmw<Ditmt,t, Bt&e^wc^L-co.i-io* 

$?$L< fio.2~ 5^;i/%-c?fc3 0 
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[0089] *f-*>«tt*y tr-;i/7;i/n— /wi, a 

1#, M^JS500— 4000<Dfc<Dtfffll^£n£2>\ 1000—400 

[0 0 9 0] 7-*>^t£#y e:^^7;l/:^-;l/i;LT 
^;i^ mS-l£, ^M I Pl-206088^^{ClHSg$nTI/^«fc 

5*7-^->'14a^Wrs^Utr^;l/7;l/n-;K 9$m! 

bs6i -23768 m^mRifm63-307979^micmm^ nt 

l > £ <fe 5 4 fcT-;l/7 7Ki§14S^#-r § e 

ffc^S ^W s P7-285265^^fCfS«^n 

[009 1] y-3j-V^14^'J tr^;l/7;bn-;l/i: LT 
W\ WBB¥7-9758#^B»cE««nT^*«t5 

7;^^>^-4 i 'y--r f**«:— jur/^a— 

gp»c{>fftnLfc^y er;i/7;i/n-;H^, #^¥8-25 
795#^«fi:fB«?nfc»7Ktt»*Wr«if-;Ht^ 
h if ^;V7;l/n-;l/t<73rD -y ^««-&«c^W?.n 

^ o 

[0 0 9 2] ^S^-<>'^KlRS<D^'l'V^-i:LT 

/^v^— a#ue~;l/7;l/=i— ;l/fc»LT«Ha20WI 
[0 0 9 3] -r>^KiR»*<ffiB^!0-r>^9RiRJi-pa6 

& [5] ©JS^fCtt, 8fcfa6~10(n?&?>, 
3-e«7ji£ [6] «Z)«fcfc:H\ 2— lOT'fe^o 
[0 0 9 4] ^fgBJitfM^^jc.-y FSBSffllttfCfc^ 

Tx ^v*!^Ji4Uctt^tt/^:y^—i: fetter 
[0 0 9 5] fc^tl/fcJfcJWfcUTtt. 3! 1 8*~Sg 3 *6 

£ , fg 4 157 y^e ^ r> AigSSrfrT 3 # U v-MBfiSI 
[0096] v-j(BWWtt % IB4«7>t 

[oo97]j^Ttc dfSL<^5n^i4a7yt 
- A«s^#-r « *y v-co*wj^a-To 

[00 9 8] 
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[0 115] mWpHtf5*fflz.&micii, BzKtt-fW 
[0 116] gffipH«mttlclHte-&*.saAtt& 

[0 117] e:©0J¥aoai*tt, a]3Vtifcfr&ffST 
y -t y ^-f s^x^i^v^y 3-;^©i*tt©sMs 

[0 1 18] jSjSTl?{S#bfc«^ -f^'Av ^ 

asfe*^ ^jc/N-r^-r haw* ra««^T-«jafSft: 

[0 119] **K:»«b;fc»fc, KiBpHttgffcbT 20 

Sft^*^S{c^»lt^b, nr 

fc»HaUJb»c< <ftSt©fc«B£bT^S 0 
[0 1 2 0] #fgBJ§{c:fc^T, ffliffip Hfcfi, J. TA 

P P I t&WfmSCfi&i No. 4 9 icie«<D*S(c^^ 

Tv JSf**ffll\ 30#SHC«!lJ£b;fc«ffipH*^3. 
[0121] Hffip H**ftSSWOilHx HP^ 3JX±, 

5 WT*cH«s-rs*i£fc bT«, 

®-r>'^KiR»^ff^-rs^^<DpH^^e»^bi6^ 30 

®-ry*wRMo»wa»tftic, »3ftpH©#»s(fi 
tan • (arrs^fe, ftifswens, 
[0122] ±ta®~<D(D^s©d^s sit73js^fasBS 

•efeS^e,-r«i:(D©?5rffi*WSb^o 

[0 12 3] ®©2fffi*IS«rS«^ t*S<0pHi: 
!S&^©flIffiCDpHfctti&-rb i £>— SLft^ftft, M 40 

?P$<D p H fcflgffi p H <Dm&*& £ b&HSi^tcJ; 

[0 12 4] ^ffipH<Dia8fa±, &m<r>m&tclZT frX 
[0 12 5] l&fcbTti, fiflJ;U£, fflft. BI& BEBx 

A, *»ft*y^ *Kft*;l/$">.k. 7Z/^-T 

7K KB* 'J* A, mWti-bVVl^ Hm=rt-bVV so 
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[0126] -r^KiKJBtctt, ft&fc, n*t Ottawa 

[0127] *m$<om&mmD4v5wmwcit. 
m7m>u y^— «3wibi»*wwB*aapf 5 c t# 

[0 12 8] 4>9WM1fiWmM4>'(>ir9i!RmT}& 
[0 12 9] -T^^iklRJiffflBBHO-f >^BWWe* 

ot, •weft'W^— «aR«rr*©jw?*Lv». si* 

as?n«©n, Wc|t;Wjr- O-Y^^jRfcJtrs 

So 

[0130] rami*. mM&wy#— t>m-?T^% 
»*©eteSfcK«bi#s»*;rrs{fcairefc»), w 

x.fcf, x^v-K, x^-b^-Y S 

[0131] m<mp\<DmQmi±±m<DtM< -o^mum 
1 g a t> 0 . 1 ~20mg, sitST- w y # 

— 1 g Sfc K> 5 ~500mg-ea& 5o 

[0132] ^mr-m^^wm^^y^-tvrtif 

$ bl/^'J ex;V7;l/3— Mcfcl^Tli, 

sfett«?»*?aija!ii:bT»to-r«©*wsbv^ (a 

;P 1 g 3fc 950~500mg-Cfe^ o 

[0133] ±$mmc m*.is. #^0357-74193^ 

*, |S]57-87988^$8S.t;iBl62-261476^$BfefeKCD 
&9mmRftL f?lfPS57-74192#:k*, H057-87989^k 
*, |B]60-72785^*, |Sj61-146591^&*, WHPFl-9 
5091^*Ra ^ |3I3-13376^*^(C|Ha^nTV^SJl 
feBS±?[>J, 7^^X *^*i/$fc«^^^-^©g.iffl# 
EStiM, #P^BS59-42993^$g. 1^59-52689^*, 
1162-280069^*, |1]61 -24287 l^*S.O : #W¥4-21 

9266^*^{ctB«?nTi / ^M7ttte^j, m^j, 3> 

[oi 3 4] MH^ffl*S(±, 

corns, 

[0 13 5] LTIXTO fe 
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[0 1 3 6] *WB«)^^fxy MBfiWBitttefc^ 
^*>-y-ftfg?©< •pO*Jif>-0*<E^«D|»±*ttjb^fei6 

coi3 7] 7*y*mtt. famanm*M&. 

fflv^n*. ^Jio»*t±3»»t±o.i~iO/i«<DlBH 
T'£S 0 

Co 1 3 8] $fc, M^^Mlct±ftfi«iH^ffl*ttfc©<^ 

fcaofRtt?*^ * c £*<T*1* So 
CO 1 3 9] ^tc, =*WH©e»fl»fc/B^T-rv*$? 

CO 1 4 0] *ffl£S*tt, iHjf, **ttJftS&tf«E» 

%fts SHtSfttt* ttSttftft. EftttSftft&«V'>ttfta 

CO 1 4 1] *ffiKS*©?88H\ 

^«i»»BST*BSSso*iBc-r©*i»±-r*fe«>te, a 

Co l 4 2] *©<fc5fcaWTm^nsffii*j5*a» 
JKfcLTM:* fljfctf* lfl/y^'j3-;K yntfuv 

h'jxfuy^Un -^i/^&y T=f-,\/x.— fvk y U -t? U 
y^/^rt/x— r/k i, 2, 
;K 1, 2, 4-7^>hU^-— ;K 1, 2, 
^yh'J*-;K 1, 2, 6-^yh'J*-;K f 
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S 0 $ft, JJBLfcJMJtlct, ^^f;l/*;l/A75F, 
C0 1 4 3] cn5^<©Kj»jjS3&«fflBW<0*T»fe, 5> 

h 1 Jx^/-;l/75>fC^I7;l/3-;l/a, hU 
xf- u n— ;i/^r/ ^;l/x— r ;^©^ffi7;l/3 
-;b©<g$S7';u^;i/x— T-;b^«»$Li^fe©T*feSo 
Co l 4 4] 7j<1t^v^^#wr« : E-©ffi©^^Ji:b 

io Ttt. phstoj. &mmm#k B&aea, «s 
Co 1 4 5] *tt^>^«, iH®fflffifcj>f-r§?ffini4^ 

{fc£-£SBl£rC\ 25t;tfeV^T, 25~50dyne/cm. 

L < t±28~40dyne/caii©ffiHrt©Sffi?fi^^:W-r S©# 

CO 1 4 6] $ft, zktt-f V^©ttJgt±, a#25°C{Cfe 
^T2 ~10cp*WS b < , Mt=0S L <l±2 . 5~ 8 c P T* 
20 35§ 0 

CO 1 4 7] *JWJO-f>*^iy hKS2FB;te*I^T 

©^j*^g^Pi?i#a-r©{ciif $ 

CO 1 4 8] ESBROpHtSJKTfc-rSCf??. 

CO 1 4 9] KSBfrDpHtf 3 7j<Mffi& 

s &m<Dttn*m-n < & o ft t> -r s» 

CO 1 5 0] M^»Sbt^e^©pH{±3.5~7t?fe 

So 

co i 5 i] -ry^yx^e.ttm^ns^O'^^a© 

1 ~30pLT-<£S*£\ fSit*ft±T*^20~60/ini© 
h@#f#£>ns©T'*f?3:L(,\, C©J;'5^:F 

40 So 

[0152] $ft, 4>&< fc&V^y^RU^TVfCfc 

gPTH±fgga©-ry^*^ffl$nsftA6tc h©^gij 
Co i 53] -r y^x-y nee*s»c*s^T, Efiwr 

So ISiS7aJ*©l¥«i«. -<y*S>xy hteiSS 

so ffj©»(pl W-fg. 7^3^310, B*f4¥« 
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[0 1 5 4] 

[0 1 5 5] HIM 1 

*nT*D, Sffifi!lfJ:t±^*tt±25/iiiiT^yx^W>« to 
tfmmZtU ^<D±lCT g=65" , C<07^y;HS7T-'y^ 
X»IB*HJK» i: L TO . 6 g / V RIPF*»18 jW» 1 3 ^ m 

©^y**w nwfcLTo.3g/«2^r-rs/<y 

<^flJiR 1 - 1 £>fE§3> Ufizk900«lEpfc:, l 

Ma3ttftHM o r - 1 (*^>S85MW) ©25% 

*»«*ioaiiJfe!)nu ao^lBjea**^-/^— Tf» 20 

300T'^>ftJSE^88%C»10%^y If^;l/Z;b3— 

afr&iBigGtau Sfc:. 3 Pi3S-&jgtf35ooT-y:y{l: ) 9f# 
88%<D 5 %#y if ^;l/7;l/n-;l/7j<^ (W&x^;l/;& 

iWfcLT4%«5Bfc*»»40Bl*8H!niU S/is 20mlcD 
X*y— Jl/*SBtaU MfC. 10%-{?7?-VzK*iR£50«l 

*0*T3SI«S!O-i'>^8ftiRJl*«j«-r«aWK 1 - 1 £ 

<aESffl« 1 - 1 <oms> wcichuuLrcmmm 1 - 1 m 

f>T\ 25°C<D®^r60#F5, 30°COJH^60©P^ 40°C<D® 

fceotWHk 50*c©ffl*i20f*|8k WiC35°C(om%:60%>ffl 
HM^l20#Hiijg^H±TSIiSLTia^fflltt l - 1 ^ 

( v-e v * ^ v * <D$mm<DMi£) 

Hi* 

^y-by> 

C9H19 O (CH2OCH2O) .0 H 
D i r e c t R e d 227 

amt-t h y ^h/mmv pH=s.o±o.itwibft 

M7K{CT100n.l{C{±±tfS o 

<6> ifiSffi 



#F^¥ 1 1 -20 3 06 

36 

co 1 5 6] mztitcizmmmi - 1 <omwpHttmi 
<smmt& 1-2-1-5 cD{fs> m^m i-iopH 
iii-i tmmc lt, mmmm 1-2—1-5^ 

CO 1 5 7] ff&nfcfB^ffl^Sl -2—1 -5<DMffip 
CO 1 5 8] »6nfcESffl«l-l~l-5teOI/'» 

< 1 > 

HB®mx*«^a«. BristowK^ailS OWE 
fcffifflU &ft&B#W 2 ^WfCfetf Steffi (ml/ 

<2> -ds-zmm 

m&mmxmm^&m, insta^mmim aas. 

5£> *ffiffiU SM«F^^0.5#^fcltSte^a (ml/m 

<3> 3tiRft 

0*«SXH«^tl:S!^^aW (VGS-101DP) T'75 
<4> A— 7b 

23°C. *§*tiS&#20%©S^i:, 30°C, ffl«j!Efi4i'80% 
©W«K:, A51*-fX©tW*30#ffljftBU 4PHOiS 

s#± ioiim.j!UTT#nif mbmm±mm&%:^o 

CO 1 5 9] <5> B*tt 

co 1 6 0] ffifcicmm?zm<DE.Mm&i£ttL-cmm 

75ml 
10. 3g 
7.3g 
0.05 g 
l-7g 

<7> WJttt 



37 



(20) 



ftmW- 1 1 -203 06 

38 



<s> mwmm 



[oi6i] u±<Dttsmzm i fc^Lfc, 

CO 1 6 2] 

CiKi] 



BPtera fit 


UlapH 








~ f\s (nm) 


(96) 


(96) 


(96) 












l - l 




5.5 


38.0 


24.0 


62.0 


+ao 


-ao 


83.4 


+ 25 


72 


2.09 


1 - 2 




4.5 


37.5 


24.5 


62.7 


+ 3.0 


-23 


89.6 


+ 7 


70 


2.04 


1 -3 




4.0 


37.5 


23.5 


63.3 


+ 33 


-3.0 


90.4 


+ 4 


70 


2.05 1 


1 -4 




3.5 


37.0 


23.0 


61.8 


+ 23 


-2.0 


92.2 


+ 2 


69 


2.00 


1 - 5 




2.5 


37.5 


23.5 


63.6 


+ 23 


-3X) 


95.3 


+ 2 


63 


1.73 



[0 1 6 3] mi MffipH*3~5<DmM 

icm&vrzimmm 1-2 — 1-4 t±si^ga • ■< -y^ 

7>&o 

CO 1 6 4] CnfCj^LT, JgffipH#5.5T?;&*fEg 

fc, Mffi p h . 5ic l /cte^ffliff 1 - 5 t±w*tt -fw 



co 1 6 5] mmm-2 

BE*iSt»SWM o r - 1 fcfflj^ifiSfejfflfcM o r - 4 tc^M 
fctBfitfBlfi 2-1—2-5 fcoi^T, 1 1 mm 

^m^a2{c^-r 0 

CO 1 6 6] 
CIS2] 















# — Ji/ (nm) 


















23t:/2096 


3<rC/8096 


(96) 


(96) 


(96) 


2 


- 1 




5.7 


3S.0 


26.0 


63.6 


+ 63 


-5.0 


86.2 


+ 22 


70 


2.02 


2 


-2 




4.6 


38.5 


26.5 


64.1 


+ 7.0 


-53 


91.2 


+ 6 


69 


2.01 


2 


-3 




4.2 


38.0 


25.5 


64.3 


+ 7-5 


-63 


94.4 


+ 2 


68 


2.01 


2 


-4 




3.7 


38.5 


26.0 


63.7 


+ 63 


-5.0 


96.2 


+ 2 


68 


1.97 


2 


-5 




2.6 


38.5 


24.5 


64.2 


+ 73 


-63 


97.3 


+ 2 


64 


1.65 



CO 1 6 7] S20«S*^, *^-*>»S8W**^-* 
>*/^-¥»a^*T** W^fflgiftJWM o r - 4 tc^ 

C 0 1 6 8] OT^ftSSOgM o r - 4 £ri£ffl L7cif£\ 0IJ 

CO 1 6 9] HS60IJ-3 

<»*P® 3 - 1 <Dff H> 1 Xm?<D¥mm&tf1ft20im<D 



50 



1 CD25%7i<j§^^rl50ml}S*nL, Mfcao^RaiSjl*^ 
¥tHM-&SA^300T"7-^fba[* s 88%£D10%^'J 

(W»X^;l/« 4 M%*5) 650ml fc^KSflOL 
7c 0 #l^T\ HlBMfcLT4%«3ltoKjS»40inl*jSBta 
U 8; 7c. 20mlcDX^y— ;l/^^inL, SfC 10%-ff^ 



(21) 



ftfflW- 1 1 -2 03 06 



39 



40 



<Mznmm 3-1-3-5 orpmy ±mm^m 3 - 1 * 
nmm- 1 T*®misit$am±ic. mmm- 1 1 

SlB«/flitt3- 1 *{^§3Lfc 0 JBte, USSCT- 1 £1*181 
(CUT, MffipH^a3{c^<i:3^^J;^^{k^-& 
fcfEIS*ffl*S3-2~3- 5 *#Si Lfcc 



Co 1 7 0] f#£nfcf2£ifflM3- 1—3 -5^oi^ 
14, ftiRS, #-;k m?m. WiS14, WJttt, Sffii 

[0171] 
CS3] 





ilpH 








Jf — ns (mo) 


(%) 


(%) 


<%) 






3CC/8096 


3 - 1 




\ 5.4 


31.0 


19.5 


57.3 


+ 33 


-33 


80.1 


+ 32 


62 


2.17 


3-2 




4.6 


31.5 


20.0 


56.3 


+ ao 


-33 


86.2 


-1- 9 


61 


2.15 


3-3 




4.1 


32.0 


20.0 


57.8 


+ 33 


-33 


88.3 


+ 6 


61 


2.15 


3-4 




3.5 


31.5 


19.5 


57.4 


+ 23 


-4.0 


89.5 


+ 4 


63 


2.13 


3-5 




2.5 


31.0 


19.5 


57.2 


+ 33 


-33 


90.7 


+ 4 


62 


1.82 



[0 1 7 2] a3t*t««A>6, *ffij£teJ: 

■w«)Wit"pr*««. Haw- 1 tiei«{i:^®pH^3 

- 5 {C LfeKSWiltt 3-2-3-4 t±«^»JS^ffiT? 
[0 17 3] ftflgp-4 

fflBWffl-A 



— \ CH2 c — 



60 CH, 
COOCH^N-CH, 

e Ah. 



3 fc 



mmc LTfEiifflM 4-1-4-3 bfco 
[0 17 4] Sfe. PJ^jKSSSUMo r - 1 *TI2©»8ft 

ik 1 - 3 tmmic vr^mmm 4 - 4 4 - 5 
[01 75] 

[ft 9] 



CHs CHs 



j y 25 
COOCHa 



ce 1 



j ' 25 

COOCJHb 



sp^^S* 85,000 



-4 ch '- c -^o- 



CH. 



CHs CHs 



©I 

C00G.H4-N-CH3 



1 



Ci fc 

• 5<Dl 



cm 

IffipH^ri 



:4 {Ctjn 



[0 1 7 6] Sfc, fc&ftfcKSJBIlU- 1-4 -5te 



I /25 
COOCHa 



I y 25 
COOCJt 



¥£)ft=?S.^ 150.000 

iRttx ffcktt, ifiStts ffitffttt, 

[0 17 7] 
[S4] 



50 



(22) 1 1 -2 0 3 0 6 



41 42 





Eft r5f nH 

AW Lai P*l 






TUtrvttt. 


ft ~ As (urn) 


8t*& 
(96) 


(96) 


(%) 




23X1/2096 


3ffC/8096 


4 - 1 




4.1 


36.5 


22.0 


62.7 


+ as 


-as 


91.3 


+ 6 


71 


2.03 


4-2 




4.0 


35.0 


22.5 


59.2 


+ 2.0 


-ao 


93.7 


+ 4 


70 


2.01 


4-3 




4.1 


32.0 


21.5 


48.2 


+ 2.0 


-&5 


96.2 


+ 4 


68 


1.96 


4-4 




4.0 


37.5 


24.5 


42.3 


+ &5 


-4.0 


92.5 


+ 4 


70 


2.01 


4-5 




4.1 


38.5 


23,0 


31.4 


+ao 


-ao 


93.1 


+ 4 


68 


1.99 



co 1 78]g4 (c^-r<fc 3 mmmt& 4 - 1 ~ 4 - 
[01 79] msmc^^^ttircwm.^>v 

Co 1 8 0] Sfc, «J^JfcbT#?«<offiv>t>«D*ffi 
JHbfc^fcttB^fcftifWffiTbT < £ <I fctftofr 

iasffliiS4-4at;4-5^^s-r§<Dtc^fflL/i 

[0 1 8 1] HMIW-5 



20 



if -;i/7;l/n-;l/ (PVA) (Ditm^ 5 fCTjVT J; -5 fc: 
SEfbS-efcfiWtt, HafcW- l cof2iiffl*tt l - 3 fcP0« 
{C LTv fBiiffl*S 5-1-5-4 *fls«b;fc. 
CO 1 8 2] t#P»nfcl3^fflffi5-l~5-4£DSffip 

CO 18 3] $fcs t#?>nftfHiiffliK5- 1—5-4 fc 

y&UlL #->k iiMb Wfttt. ftffi 

[0 18 4]Sft, S5ict± % ##<Dfc46{ClB»fflM 1 

-3©M®pH. gangs, -o^riris, ytmm. a 

-;K Bzktt. BSfiL W3t14, bfe. 
CO 1 8 5] 
CS5] 







8366 

PH 




4 

Rfttt 




ft — ju (nra) 


(96) 


(96) 


(96) 




23T/2096 


30X1/80% 


1 - 3 




7.2 


4.0 


37.5 


23.5 


63.3 


+ 3.5 


-ao 


90.4 


+ 4 


70 


2.05 


5 - 1 




10.5 


3.9 


40.5 


28.5 


42.2 


+ 5.0 


-5.5 


93.2 


+ 7 


64 


1.97 


5-2 




5.0 


4.0 


34.6 


19.5 


66.5 


+ 3.0 


-2.0 


89.3 


+ 4 


72 


2.05 


5-3 




3.0 


4.1 


31.0 


14.0 


69.2 


+ 2.0 


-1.5 


87.4 


+ 4 


74 


2.09 


5-4 




1.5 


4.0 


23.0 


10.5 


73.2 


+ 2.0 


-1.5 


86.3 


+ 4 


78 


2.11 



CO 1 8 6] S5(c;jrrj;5tc. IEMffi5- 1 — 5- 

4©^-fnfc#-;^wtti4, m±mm*&T z-s-fic 

C 0 1 8 7 ] «ffl&fc <fc 5 £j*£nfc«K : P$' U 40 

if-;l/7;b3— ;l/{c5>f-rsit^^io«±{cb/cIB 
Sffi»5-lii$||gl!!)^?<ft!)> -O^RiRtttf 
*S * tiT «/ ■> * tf, ±m tefR/J^ * 5 *y * b Tft 

#UtT-;HfD<J K> (K-9 0) 
(W^WJftSiJMo r - 1 5) 

mmm ch- d 



unc isfcsmmm. 5-4 T*{i»g»;wrFbT^ 

CO 1 8 8] 

<**jr 6 - 1 ©f^ia> m&m 1 l s/£ *? wt<dj«»* 

321*$ 6 - 1 *f^g bfco 
C 0 1 8 9] 

38g 
12 g 

=3$ 157?) 10g 
32 g 
O.lg 
0.2g 



(23) 



1 1-20306 



43 



(H-l) : 1, 5-^'J^l/-3-t Fa+M^jry 



<f2itffl*S6- 1 (DftW> f5nftl«6-l £\ 15 

ft^^v«:i3M%^rwr«3j«yx^^>g*^^?n 

5n> *©±{J:-(f7^>2.2gfc¥i§)K@tfil$2 /im«D-> 
U hSUi: LTO. 1 g/V«*trs><v ^Jltfjg 

*Snt^4. ) QIS»SffifcHiiJl(ftM20MatCj£3 



<KfiUaW6-2~6-5«DfHH> t^l6-l©pH 

mt&e- 1 tmmcisT. 12^*66-2—6-5^ 

[0 19 1] t#£nfcf2SSffliSfi6-2~6-5<D)Mffip 
[0 19 2] Sfc, t#£>nfcf2Siffl386- l~6-5tc 



- 1 

[0 19 0] ?#5>n/clB§ 



6 - 1 ©Pffip H^g6 



*gm^6^-r 0 

[0 19 3] 
H6] 









— <nm) 


fit*** 

(%) 


(96) 


(%> 




23^/2096 


30^/8096 


6-1 


JtKW 


5.4 


62.0 


+ ao 


-6.0 


84.7 


+ 19 


79 


2.12 


6-2 




4.6 


62.7 


+ 7.5 


-6.5 


87.1 


+ 8 


77 


2.13 


6-3 




4.1 


63.3 


+ 9.0 


-7.0 


89.2 


+ 4 


78 


2.15 


6-4 




3.6 


61.8 


+as 


-6.5 


90.5 


+ 4 


77 


2.12 


6-5 




2.5 


83.6 


+ 8.5 


-7.0 


92.1 


+ 2 


76 


1.53 



a 6 ©is*** 5, j>i>m$iM&wmm<DM&-£3b-oT 

[0 19 4] Jt&W-i 
flj^WSSMM o r - 1 oa^ra 7 (c^f <fc 5 fc^ft? 

tWtt, 1 ©tegfflM 1 - 1 fcBHKfcLT, IS 

S5ffl^7- l~7-3^fFiSLfc:o ^fflffi{c«j;0 

Mo r-l©«*lttta£-£Stefn\ Rff*W<*-oT 



[0 19 5] ?#e»nfcfESiffliffi7- 1-7-3 ©Kffip 
H^ra7^-To 

[0 19 6] #P>nfcf2^ffl«E7- 1 —7 -3fclO(,> 

14, JttiRfi, BtKISv »i§14, Bfttt, «i«ig 

30 S^rfpfflLfeo #&n/c^*^a7fc^-r o - 

[0 19 7] g7£ti, ##©fe*fc:aSSffllttl 

jtiRfi. #->k »7ktt, wstt. wjttt, mmmm* 

7J\ l> /Co 

[0 19 8] 
7] 





(ml) 


mm 

PH 








ft — JV (bid) 


ftfctfc 

(96) 


(96) 


(96) 




23T/2096 




1 - 1 




100 


5.5 


38.0 


24.0 


62.0 


+ 3.0 


-ao 


83.4 


+ 25 


72 


2.09 


7 - 1 


Jt«« 


150 


5.6 


36.5 


22.5 


63.2 


+ 9.5 


-as 


87.0 


+ 21 


60 


2.08 ; 


7-2 


Jt«« 


200 


5.6 


35.0 


20.5 


63.7 


+ 14.6 


-10.0 


91.3 


+ 16 


51 


2.06 


7-3 


JtIM 


300 


5.7 


32.5 


18.0 


64.1 


+ 21.0 


-15.0 


92.2 


+ 11 


37 


2.08 



[0 19 9] H 7 te^-T J: 3 fc:, mffipH&5LXtX'& jj?-*>Mmt\<o&*mmirz£%-)i,&±% % 

14, H»ttl***<i»»«n**«, MiipH5WTfcL [0 2 0 0] 



(24) 



#fffl¥ 1 1 -2 0 3 0 6 



45 46 



10 



20 



30 



50 



